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x> SSPLUSHep: Howto X Language Reference:
use the graphical user interface Details on each function on the
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X> Release Notes: Details on the release of S-plus on your

machine.

X

File Edit Search Help

a-FLUS 2000 Professional Edition for Windows, Helease 1 (Jdune 18999)
5-PLUS 2000 is a major upgrade of 5-PLUS, bullt on the core 5 Version 3
language fTrom Lucent Technologies uwsed in 5-PLUS 4.5 and earlier
releases of

5-PLUS for Windows.

5-PLUS 2000 includes the following new or enhanced features:

statistics

Mew, easlier-to-use statistics dialogs, including a new Yarlables

Lraup
for simple model specification.

Enhanced discriminant analysis (homoscedastic (linear),

£
=
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plus manuals are provided on Search S-PLUS Help.
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Tip of the Day
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. . . .Eile Edit Document Yiew Window Help ;@ﬁ
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X> Visual Demo: Helps
usersto get an idea about the
new features of S-plus.

Discover the Power of S
Advanced Statistical Techmiques
Exclusive Trellis Graphics

Extensible Object-Oriented
Environment

Fully Customizable User Interface
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How to get Support ?

«Contact Me by
Td: 4-6248 (GO-CIT)
E-mail: fhilal @exchange.nih.gov

*Contact the Technical Support at MATHSOFT
Tel: (206) 283-8802 ext. 235

E-mail: support@statsci.com
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What are the learning resources ?

SPress

. It isafree quarterly newsdletter about S-plus.

. It is mailed to the primary users of S-Plus.

. It can be accessed with aweb browser when you visit

http://www.mathsoft.com/splus/spr esy

S-News

eIt isan electronic mailing list by which S-Plus users can ask
guestions and share information with other users.

*To get on the list, send the message subscribe to
S-news-reguest@utstat. Toronto.edu 12



StatL1b

It isasystem for distributing statistical software, data sets, and
information by electronic mail, FTP and the World Wide Web.

*To access StatLib by FTP,
» open the connection to lib.stat.cmu.edu
» Login asaanonymous
» Send your e-mail address as the password
» The frequently asked questions are in /SYFAQ
*To access StatLib by e-mail
» send the message: send index from Sto
statlib@lib.stat.cmu.edu
» request any item in the StatLib with the request send item
from Swhere item isthe name of the item
*T0 access StatLib with aWeb browser visit
http://lib.stat.cmu.edu/
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Books

— The Basic of Sans S-Plus (Statistics and
Computing) ; Andreas Krause, Melvin Olson

— Visualizing Data; William S. Cleveland

— Modern Applied Statistics With S-Plus
(Statistics and Computing); W. N. Venables,
Brian D. Ripley.

— Modern Applied Biostatistics M ethods:
Using S-Plus; Steve Selvin.
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What Is New In S-PLUS 4.0?

New Features

Nl

SIS

Graphics

sy Interface

mport & Expor

ming
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Statistics:

* Bootstrap and jackknife estimation

e Linear mixed models

* Nonlinear mixed effect

« Multiple comparisons

e Crisp and fuzzy clustering
 Monothelistic clustering

 Divisive and agglormerative methods
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Graphics:

Multiple ssimultaneous 3D rotation views
2D projection in 3D space

Interactive 3D view angle specification
Drag-and-drop creation of Trellis graphics
Point-and-click editable graphics

Fexible page layout

Multiple axis breaks
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Multiple-line text annotation

Superscripts, subscripts, Greek letters and
symbols

Automatic creation of code to produce
editable graphics
Support for international ASCII characters
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User Interface:

» 32-bit application with full Windows 95,
Windows NT and 3.1x running Win 32s
compatibility

* Microsoft Office compatible interface

o Statistical menu and dialogs

« Editable graphics

e Customizable toolbars, menu and dialogs
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Tooltips, online help and tutorial

Data windows for spreadsheet editing and
display of data

Multi-page Graph sheets

Object Browser to organize data, graphs,
functions and other objects

Script editor for scripting and programming
Report windows for easy handling of output
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Import and Export:

o Import SAS, SPSS, Excel and other file
formats

 DDE, OLE client and server, graph
documents

e Export graphsas .BMP, .EPS, .TIFF,
WMEF, or other file formats

e Link datafrom Excdl or other OLE
spreadsheets
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 Embed S-PLUS graphicsin Microsoft Word
and edit in place

e Create PowerPoint slides from S-plus
graphics automatically
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Programming:

e Validation suite of tests cases to confirm
accuracy of S-plus output

e OLE Automation client and server
e Edit and run scripts
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What Is New In S-PLUS 4.5?



Efficiency Improvements

e Faster start-up
e Faster Data entry
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Statistics

* New robust regression method available via menu
system and through ImRobMM function

* Power ans sample size calculation

* Enhanced parametric survival (accelerated failure
time) estimation.

* Typelll sums of squaresfor ANOVA

« Bootstrap and jackknife estimation now available
through the menu system.

 Clustering methods are now available through the
menu system
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Graphics

Interactively select and highlight points
Redraw excluding selected points
Linked Highlighting in scatter plot
Interactively rescale axes

Trellisdrill-down: select one panel of a
‘rellis graphic and create afull size copy

Color scale Legends
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User Interface

o Select Data Dialog at startup for easy data
selection

* More data manipulation dialogs
» Recode
o Split
o Stack
o Subset
e Transform
e Transpose
o Factorial Design
» Orthogonal Array Design
e Set Dimensions

28



* Improved Insert Graph dialog with
enhanced thumbnails

* Excel add-in for S-Plus graphics
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Import and Export

 New Excel add-in to create S-Plus graphics
from Excel

* Functionsto generate HTML tables.
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Programming

« Dialogs now support ActiveX controls

* Enhanced automation support, including many
new included examples

« Enhanced editing features in script windows
Includes automatic delimiter matching and auto-
Indent feature
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License Management

 License manager for network version
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What Is New In S-PLUS
2000 ?

33



Statistics

New easier-to-use statistics dialogs,
Including a new Variables group for ssimple
model specification.

En
En

nanced discriminant analysis.

nanced LME/NLME.

Enhanced Survival Analysis.
Enhanced Quality Control charts.
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Data

 Import data from financial databases:
Bloomberg, FAME and LIM.

« Data manipulation capabilities and dialogs
have been greatly enhanced.

o DataTips now show column type and
column description.

 New Data.sheet data object has been added.

e Save, load, and create data objects viathe
File menu.
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New Object Explorer

* View an outline of your data objects and your
documents in the left pane. Expand and contract
the outline as you do in the Windows Explorer.

* View the contents of any object in the right pane,
along with explanatory information.

e Add your own folders to the Object Explorer.
Add objectsto it by filtering or by drag-and-drop.

o Select data columns from the right pane of the
Object Explorer and graph them with the plot
Pal ettes.

* View and manipulate time series objects. .



Graphics

DataTips and labeling have been added to scatter
plots.

New plot Types have been added to the 2D
palette.

New Default 2D Axistoolbar option and new
Insert Graph dialog let you specify 2D axis types
before you create your plot.

Embed data into Graph Sheet so that it can be
saved asasinglefile.

Extract data from Graph Sheet to link the plotsto
data.
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More New Stuff

e Saving and L oading the wor kspace

— Workspace files can be saved and loaded. Each
workspace file contains a compl ete description
of the workspace, including sizes and positions
of open documents and user-specified path.

 Enhanced History L og

— By default, the history log is now considered,
showing quick summaries of your actions. Y ou
can choose to see full command, if you prefer.
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More New Stuff

e Automation

— Greatly enhanced automation server capabilities,
especially for using C++ and Javato write automation
clientsfor S PLUS.

— Enhanced automation client capabilities.

— New automation help capabilities.

e GUI customization and deployment

— Drill down capability in Object Explorer for
Functionl nfo objects and for properties makes dialog
creation much easier.
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More New Stuff

e Interacting with other products
— New S-Plus component for Mathcad.
e Improved Speed

— Start-up speed up 50% faster (depending on the
machine)

e Y2K compliance

— S-Plus 2000 for windows/NT has had complete
Y 2K test coverage.
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More New Stuff

e User contributed libraries

— from Brian Ripley and William Venables, and from
Frank Harrell

« Documentation
— The documentation set has been revised and expanded.

— Tips of the Day to improve your efficiency have been
added.

— New sample files have been added to the samples
directory:
 Many sample Graphs and data sets

« New automation examples

41



Working With The Graphical
User Interface

42



Objectives:

e To get familiar with the following
— S-plus Windows
— S-Plus Menus
— S-Plus Dialogs
— S-Plus Palettes and Toolbars

43



S-PLUS Windows

Object Browser
Data Window
Graph Sheet
Command Window
History Log



Main Menu & Standard Toolbar

. S5-PLUS - Object Explorerl
Maln Menu — » File Edit %iew Insetr Format Data Statistics Graph Options  Window Help
Standard Toolbar O & ol Y DY E B MvaryxypPa~|# BN B @& N
|+ 2 o Ba e i oE

« Main Menu: Menu items are dependent on
the type of window you are working on.

e Standard Toolbar: Toolbars contain
buttons that are shortcuts to menu selection
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Object Browser

: : . ObjectBxplorert  MEIE
e |t provides adetailed Sl e .

Match |[(Al) ~| Conterts of: Data
map Of S‘PI US. % Srophe %ﬂiﬂ | E"Da | 51:
. & Feports car.all b d
e |t dlSpI ayS the data Seipts %E:@Eﬂme oo
sets, graphs, functions, Decimensons & 4
. . Al cumodels B cl
and other objectsin Hosposs 6 d
the S-plus session. %g;ﬁ;‘:m e
ﬂ:iel.frame E 3
T fuel frarne.orig B d
%galaxy B 3
gas b i
T f
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Finding Objects Using the Object Browser

e TwoWays

— Using the “Match” option to find objectsin the
current database.

— Using the ‘Find Objects’ option to find objects
across multiple databases and directories.
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Example: Using the “Match” option

= Object Explorerl

* Find the objects that
starts with “car”

* IntheMatch field,
type the name “car*”
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Example: Using the “Find” option

" - 1} "
e Find the objects “fuel =
— Click on the “Find ﬂ . =
Objects’ icon on the i o
Object Browser toolbar S e
— Type “fuel*” in the Pattern Bunecins, o i
field -
— The“Find Objects’
option locates “fuel” and &S

locate it in the “Found
Objects’ folder.
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Creating a Folder in the Object Browser Page

Create Explorer Fage...

Insert Folder

* Right-click in the |eft pane Delete Explrer Pege

of the OBP o
Froperties...
e Select “Insert Folder”
save Explorer Fage as default
frOm Help
A folder isinserted s
e Enter afolder name IEH Sl o
=

RRRRR
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Adding an Object to a Folder

e TWwO ways
— Drag the icon of an object onto the folder
— Use copy and Paste

e Show Examplesin Class

ol



Data Window

i gun !EI

* It displaysdatasetsin 1 Mme;od s T | o ’
an editable = B i o
preadshest format. |+ =
e |t makesit easy to & i oo

create a graph, _1;3 % e i -

explore data_ ar_]d Note: To select more than one

perform statistical column, select the first column

analysis and modeling.  and then CTRL-click on the
other one. You can select as
many column as you want.
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Hot Spots in the Data Window

e 4+ To sdect the entire dataframe
« WV To salect a column

e« N Tomoveacolumn

» Select the column
 Position your pointer in the column and drag
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Data Tips

» Shows the column Type and column
description.

— Point the mouse cursor at the column number to
see the column type.

— Point the mouse cursor at the column name to
see the column description.
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Graph Sheet

o Every plotin S-Plusis

held in a Graph sheet. dost__ MEE
* A graph sheet can contain . . ]
one or more graphs. " ARSI
,.'l-' * hd L [ "
« Graphsareobject oriented ® S e
which allows us to edit : o b, S
et
them. i R AR
ol ¢ * ':“-l""
T 1t ;”
(| Page1 |
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o Specific areas of the graph sheet are
Identified by different names.

— Graph Sheet: The actual page the plot isdrawn
on.

— Graph Area: The area outside the plot axis but
within the Graph sheet.

— Plot Area. The area of the plot including the
axis.

— Plot: The actual points the form a plot.
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Hot Spots in the Graph Sheet

e To select the graph
sheet you need to
position your pointer
near the edge of the
sheet and click. A
green knobs will
appear around the
Graph sheet to identify
that it has been
sel ected.

¥ GS1 i

O
al
mé
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Hot Spots in the Graph Sheet

e To select the graph
sheet you need to
position your pointer
near the edge of the
sheet and click. A
green knobs will
appear around the
Graph sheet to identify
that it has been
sel ected.

¥ GS1 i

O
al
mé
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Hot Spots in the Graph Sheet

« Tosdecttheplot area BN o]

you need to position
your pointer in the
right-bottom corner
Inside the plot area
and click. A green
knobs will appear
around the Graph area
to identify that it has
been selected.

m
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Hot Spots in the Graph Sheet

« Toselectany of the — EENN. [0
axisyou need to
position your pointer .
directly on atick mark SN N

and click. A single
green knob will appear | ..
at the center of the e
axis to identify that it |
has been selected. -

adta

«[»| Page1 |




Hot Spots in the Graph Sheet

« Tosdlectaplotyou — EEIN. 0
need to position your
pointer directly on a ol
data point and click. A U CI
single green knob will | ™ ot
appear near thebottom | .| i
of the plot to identify N
that it has been ;
sel ected.
‘|*| Page1 |




Hot Spots in the Graph Sheet

« Toopenadialog
corresponding to the
selected S-Plusobject, T
double click on the
green knob.
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Command Window

It allows the usersto
access the S-Plus
programming
language to create new
functions or to modify
existing ones.

Working data will be in D: -

\sp2000\users\fhilal\ Data

> x <- ¢(1,5,10)
> mean (x)

[1] 5.333333

> |

o ol
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History Log

e Notes

— Everything you do in S-Plusis recorded behind
the scenes in the S programming Languages

— The generated code can be viewed
automatically by the History Log

— The History Log can be saved, edited and re-
executed to perform repetitive tasks
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Display Commands from the current session

 Click ontheHistory — EIEAEINSN o)X

1 1

Log bUttOn H guilreate{ "OhjectBrowser") A
[ CI Ose the . H IStOr y gquiOpenView("data.sheet", Name="Da1") o
L Og” Wl ndOW D31 <- move.col(target = D81, target.star
undo{ "D3L", init=F )
« Say No when you e

D31l <- move.coli{target = D31, target.star

prompted to save the ol e s |
“History Log” S By
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Clear the existing “History L og”

IC
IC

K “History”

IC

( ((Cl%r”

K “WindOW” File Edit

S-PLUS - Commands BEER
View |nsert Dafa Statistics Graph Ogtiunswﬂelp
NG & XD E Uice. [ -] B @ W
4 Cascade Ctrl+Shift+ C
Tile Wetical Cirl+Shift+
{2 Commands =10 x Tile Horizontal -~ Ctl+ShifieH -0jx]
> | = Arrange lcans ] Conterts of.  Data
Histary Display...
¥ Comrmands \Window m
: Comrmands... Chi+l
1 Object Explorer! ]
v 2 Cormmand st J
2 Commands - P d
I cudimensions f d
E}Mcu.models i al
Dcuspecs 8 d
ﬂcu.summary f i
B dimlc list B i
I sthanal Eod
Hic B d
el frama f d
Btuelframeoig 6 d
I galaxy B d
gas Eod,
| ' - |
R o
Al 8
Clears the history log UM
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Contents:

 DataModes

e Data Types

e Importing Data

e Editing Data

 Handling Missing Data

e Creating New Data

« Adding Datato Existing Data Frames
 Merging Data Frames
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Data Modes

Some basic modes of datain S-Plusare:

sNumeric
o|ogical
echaracter

Aswell as
*Missing values

*Null values
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Numeric:

e [tisused to describe numbers.

 Algebraic computations, trigonometric
transformations, etc. can be conducted with
numeric variables.
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L ogical:

 Logical valuesin S-PLUSare T (for true) and F (for false).

There are no quotes around these values.

e Youcan create logical variables
— By typing the T'sand F’sin the cells of a data window
— By Using S-Plus logical operator to create new variables

e Logica operatorsin S-Plus
— ==-equals, != not equa
— < Lessthan, < = Lessthan or equal
— > Greater than, >= Greater than or equal
— & Elementwise And
— | Elementwise Or
— && Control And
— || Control Or
— !'Unary Not
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Complex:

* They are specified in the form a+bi where aisthe
real part and b isthe imaginary part.
o Examples:
— 1+0i
— 32
— 5.7+2.3i
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Character:

o |tislettersof the alphabet plus other symbols and numbers

e Itisused
— for labeling observationsin graphs
— Subsetting data for models.
— Function arguments may require character strings

o |f numbers are present, they will act like character strings
In that you cannot perform numerical computations using
these cdlls.

 |If you enter character strings in the data window, thereis
no need to use quotes. On the other hand, if you enter
character strings using S-Plus expression, you must use
guotes around each character string.
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* You could use either the double-quote (*) or single-quote
to create character strings. Make sure that they are
balanced.
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Missing Values:
 Themissing valuesin S-PlusisNA. Thereareno

guotes around the NA.

« \When you import data, the missing value symbol
of the file you are importing will be automatically
converted to NA.

 Empty cellsare not allowed in S-Plus. Y ou must
use NA to fill that cell.
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Empty Objects- Null Values,

* |tisaplace-holder for an empty object. This
object exist in S-Plus, but it contains no data.

* These objects could have a pre-specified mode.

76



Data Types

* There are seven basic types of dataobjectsin S

Plus that can be classified into two categories
» Atomic objects that can contain values of only one kind. They
are

— Vector data objects
— Matrix data objects
— Array data objects
— Factor data objects
— Time Series data objects

» Non-Atomic objects that contain values of all kinds. They are
— List data objects
— Data Frame Objects

77



Vectors Data Objects:

e |tisaset of numbers, character values,
logical values, etc..

» Vectors must be of a single mode.

78



Matrix Data Objects

e Itisatwo-way array. They are used to
arrange values by rows and columnsin a

rectangular table.
« All of the values should be of asingle
mode.
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Array Data Objects

 They are ageneralization of matrices. Its
dimension can be extended to more than
two dimensions.

« Arrays have four attributes:length,
mode,dim,dimnames.

80



Factors and Ordered Factors

* The Factor datatype Is used to represent
categorical data.

e Some examples of Categorical data are
gender and marital status.

 Factor data objects must be of asingle
mode.
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Time Series Data Objects

 |tisacollection of observations made
sequentially in time.
 There are three types
— regularly spaced time series
— calendar time series
— Irregularly spaced time series

82



Lists data Objects

 Itisan ordered collection of components.
* Each components can be any data object.

e Different list component can be of different
modes.

83



Data Frames Data Objects

* They are data objects that allows you to
group data by variables (columns)

regardiess of thelr type. Notethat all of the
variables must be of the same length.
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Data Import

Types of data filesthat SSPLUS can import :
*ASCII

Formatted ASCII (FASCII)

*Microsoft Excel (versions 2.1 through Excel 97 .XLSfiles)
*Quattro Pro (WQ1)

*Paradox Databases (.DB)

oL_otus Worksheets (WKS WK1, WK3, WK4 AND .WRK)
DBASE FILES (.DBF I, 11+, 111, 1V files)

*FoxPro files (use the same import filter as dBase files above)
«Systat files (double or single precision .SY Sfiles)
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«SigmaPlot files ((JNB)
*SPSSfiles ((SAV)

*SPSS Export files (.POR)
*SASfiles (.SD2)

«SAS Transport files (version 6.x. TPT). Some special export
options may need to be specified in your SAS program. Using
SAS Xport engine is recommended to read and write these files.

*Microsoft Accessfiles (.MDB)

*Matlab ((MAT)

«S-PLUS Transport files (.SDD)

«STATA files (.FTA Versions 2.0 and higher)

*Gauss (.DAT files - automatically reads the related DHT file) .



Toimport a datafile we need to do the following:

e From the file menu, choose |mport Data
e Then From File

 Inthe File name box, type or select the name of thefile
you want to import.

* Inthe Files of type box, select the type of thefileto
Import.

* Inthelmport To Box, specify the target data frame,
starting column.

e Click Open to import thefile.
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Example: Importing DATA

|mport Drug.sd2 data set into SPLUS.

Step 1

S-PLUS - Object Explorerl

BN Edit Yiew |nsert Format Data  Statistics

[ewy... Cirl+M
Open.. Ctrl+0
Close

Close All

Save Citl+5
Save As..
Sawe All

Warkspace

Graph

Options  Window Help

~ Wen|e R
tents of. Data | [>» £
Diatz

Import Data

Export Data

Create PowerPaint Presentatian...

Load Madule...
Load Library...

1 ANmyagraph.sar

2ANairsgr

3 DA\sp2000hsampleshexfuel sdd
4 CATEMPAD ST 5ol

Exit Alt+F4

From DDBC Connectian...

Frarn Bloomberg...
From FAME...
From ...

]

i3

4

Impons ASCIL EXCEL. LOTUS, dBASE and other file types into a data sheet todified

LM
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Step 2

Import Data T x

Data Specs ‘ Options l Filter l

Loak in: |'a Spluscourse j @
= Drug.sd?
= nas.sd?

- Gpal.sd?

=] Gpadata.sd?
=] Patient sd?
- Patients sd?2

File name:

Faradox Files (*.dhk)
CuattroFro Files w1, *wha *wh3)
S-PLUS Transport Files (* sdd

oAo Files (*sd2® ssd1,* s5d04)
SAS Transport Files (*tpt)
SigmaFlot Files (* jnb)

SPSS ExpontFiles (* par)

SPSS Files (*saw)

STATAFiles (*.dia)

Syetat Files [ evs ™ svd)

Files of type:

Impoart Ta
Data Set:

Target Start Col:

SAS Files (" sd2* 55d01.* 55d04)

|F"ur|:|my|:in j
|1 j Ereview Only: [

Oper

Cancel

Help

i

current
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Import Data ?

Data Specs ‘ Cptions l Filter l
Look in: |@ Spluscourse j | I'fF| |
|4l Drug sd?

-4 Gpadata.sd?
F= Patient.sd?
F=] Patients. sd?

Step 3

File name: |Drug.sd2 Open

Files of type: Cancel
Import Ta Help
Data Set: |Drug j

Target Start Cal: |1 j Ereview Cinly: [ current
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File Edit Wiew Inset Faormet Data  Statistics Gragh  Options  Window  Help

DEE & & B ) Y D% & 13 #|lnear v| &F WM(@\‘?
ESS|H A - uilE=2 3 HOE
b= i [u] 3 - [0 x|
EE 1 2 3 4 ] =
= @ Data DRUG | DISEASE | CHANGEP
' gfef;jpuhri e 10 100 4200
B Seripts | 2 1.00 1.00 44,00
3 1.00 1.00 36.00
4 1.00 1.00 13.00
Re Slllt 5 1.00 1.00 19,00
6 1.00 1.00 22,00
7 1.00 2.00 33.00
8 1.00 2.00 40,00
9 1.00 2.00 26.00
10 1.00 2.00 34,00
11 1.00 2.00 33.00
12 1.00 2.00 21.00 Jj
J i = S - ﬂj .
Feachy MLIRA
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Data Specs Page:

File Name: Specify the file name

Files of type: Select the form of
the file you want to import.

Data Frame: Specify the data
frame to contain the imported
data.

Target Start Col.: Specify the
starting column for the imported
data. The start column can be
any column in an existing data
frame or a new data frame.

Data Specs l Options I Filter ]

- Bl gl [=E

ooooooo

Preview Only: If you choose
Preview Only the dataisread
entirely as a character columns
Into a data frame called
PREVIEW. Thisallowsyou
to view al of the data
regardless of the datatype. o,



Options Page:

Name Row: If thefileyou are
Importing contains names for the
columns of data, S-PLUS can use

these names as column names. A —
] ] Files oftype:  [4l Files (=) -] Sy
Start Column: Specify thelocation g -
TargetStatCol: 1 | PreviewOnly ﬂ_”m

In the file to begin reading from.

End Column:Specify the location of
the last column in the file to read.

Start Row:Specify which row in the
datafile to begin reading from.

End Row: Specify the location of

the last row to read.

Import Data m

MNarme Fow: MName Col:
T £ Column MNames:

Start Cal: 1 EndCol.  [EMD |

Start Fow: |1 End Fow: W Eormat String:
Import Text as Factars: ’m |
Importyalue Labels as Numbers: r

Delimiters: A

Separate Delimiters: r

Data Specs l Options l Filter
Import Options (ASCI) ASCI Caolumn Formats (Optional)

Delimiter: Specify all
characters used to separate
elementsin an ASCII file.
Commas, spaces and tabs are

the default delimiters. Carriage

returns and line feed are not
allowed because they terminate
each row.
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Filter Page:

It allows us to subset the datawe
import. By specifying aquery . Also
by using the filter page you can gain

additional functionality astaking a e
random sample from the data. gl

ooooooo

Note;

The filter page for the file import dialogue is ignored
If the Filetypeisset to

*ASCI|

eFormatted ASCI|

*S-Plus Transport




Viewing Data with the Data Window

o Listthe dataframesin your

S-Plus session

— Click on the + connected to
data frame, in the left pane of
the Object Browser

— Double-click on the data you
want to view (say air data
frame)

PLUS - [Object Explorerl]

% File Edit “iew Insert Format Data Statistics Graph Opfions  Mindow  Help

_[=] ]
=l5]%]

(== W DY E 1% W Lnear -| & ,1—-‘5\1? i@ | K2
E; + x| 2
hdatch |(AII) j Contents of  Data Page :I ol el
* Em Object ‘ Pos | Data Class Dimensi... ‘
ol | Graphs I air B data.frame 111x4
& Reports EHearal 5 dataframe T11x36
Scripts [ cartestframe 3 dataframe B0x8
[ catalyst [ design Bxd
B claims [ dataframe 128x5
[ cudimensions [ data.frame 111
Al cumodels [ character 111
Ecuspecs [ dataframe 136x20
Heu summary [ data.frame 1176
A dimdelist [ list [
I ethanal [ data frarme fifix3
Hic [ data.frame 44x3
Huel frame 5 dataframe 4172
Efuel frame.arig [ dataframe B0x3
[ galaxy [ data.frame 3235
Egas [ dataframe 22x2
guayule & design AExE
Hgun B design 36x4
Ekyphosis [ dataframe B1x4
I Lubricant [ data.frame B3x3
B market frarme 5 dataframe 1000x19
= . - L. snnn an

Ready

Madifiec
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Csewsn T

@Eile Edit “iew Inset Format Data Statistics  Graph  Opgtions MWindow  Help

=15 x|

Dl & % & VDY E .t e '] B @ W
E=SW0 Mo nii = =233 EE E
1 . 3 4 ﬂ
QzZone radiation | temperature wind

1 3.4 190.00 &/ .00 240

2 3.30 118.00 72.00 8.00

3 2,29 149,00 74.00 12.60

4 2602 313.00 G200 11.50

= 2.84 299,00 £5.00 8.60

£ 267 99,00 59.00 13.80

7 2.00 19.00 61.00 20.10

3 202 206,00 59,00 Q.70

9 2,22 290.00 £6.00 9.20

10 241 274.00 £8.00 10,90

11 262 65.00 o8.00 13.20

b 241 334.00 64,00 11.50

i 3.24 307.00 £6.00 12.00

14 1.582 78.00 57.00 18.40

i 311 322,00 £58.00 11.50 -
K1 i
Beady [<LIkA
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Editing Data

Edit column names

Creating new variables

Select rows

Select columns

Select sub-sections of the data frame.
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Editing Column Names

« To change column names

double Click on the column name to highlight it

— typeinthe new name
* Notes:

Column Names can contain letters, numbers and periods
S-Plusis case sensitive so a column name “Age’ is different than
“age’

They must start with aletter

S-Plus function names can not be used as column names

A column name can have up to 75 characters
A column name can’t use spaces or underscores
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Creating New Variables

* Open the data frame you need to insert a new column
to.

e Fromthe“Main Menu”
— Click Insert
— Click Column

— The Insert Column dialog will appear
* Enter aname for the new column

Go to Fill Expression text field and type in the formula or value you
want the column to have

Go to the Target text field to specify the target data frame
In the Column Type specify the data type for the inserted column
Click Ok
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Example: Creating New Variables

* For thedataframeair,
Create the variable
“temp.cel” where

— temp.cdl: isthe
temperature in degrees

Celsius.
o (temperature-32)*5/9

S-PLUS - [air]

B Fil=  Edit ie Rl Format D 5 Graph  Options window  Help — = =]
D= &) & Grosh = 0O K3 1¥ ELGhear <= (B0 -] B @ | w2
== =1 [ Column, |] =83 3o

[ 1 Ez"; | 3 4 5 6 7 ﬂ

| OZONE ——roemmmord | temnperatu wind
1 3.4 190.00) 67.00] 7.40|
2 3.30| 115.00| 72.00 5.00|
& 2.29)| 149.00| 7<.00) 12.60|
4 2.62] 313.00 52.00] 11.50]
5 2.54 299,00 55.00) 5.60|
& 2.67| 99.00) 59.00) 13.80|
S 2.00| 19.00| 651.00] 20.10)
= 2.52 256,00 59.00) 9,70
= 2.22| 290.00| 66.00) 9. 20|

10 241 274.00 65.00] 10.90|
ik 2.62| 55.00) 58.00) 13.20|
12 2.41 334.00| 5400 11.50|
13 3.24] 307.00 656.00] 12.00|
14 1.82] 75.00) 57.00) 15.40|
s 3.11 322.00 68.00) 11.50] -~

[T ]

Insens a calumn rm MUK

Insert Columns

MName(s) ‘temp.cel

Fill Expression: ‘(temperature-SE)*EjB

Start Colurn; ozane *|  Caount

Data ot Gl v Column Type:

oK Cancel‘ Anply ‘ ‘ current

double v

Help
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S-PLUS - [air] EEE

@Eile Edit “iew Inser Format Data Statistics Graph Options  Window Help ;Iilﬁ
DS HE S %8 o W DY E . Mlnear ~|# B[] K @ W
Es = QL - ESE) N E KOR
1 2 3 4 5 6 7 ﬂ
oZone radiation | temperature wird temp.cel
1 34 190.00 67.00 740 19.44
2 3.30 115.00 72.00 .00 22,22
3 2.29 149.00 74.00 12.60 23.33
4 262 313.00 62,00 11.50 16.67
5 2.54 299.00 65.00 3.60 18.33
ReSlJl t 5] 267 99.00 59.00 13.80 15.00
7 2.00 19.00 61.00 20,10 16.11
e} 2.52 256.00 £9.00 2.70 20,56
9 2.22 290.00 &6, 00 9.20 18.89
10 241 274.00 &8.00 10,90 20,00
11 262 65.00 53.00 13.20 14.44
12 241 334.00 64,00 11.50 1778
13 3.24 307.00 66,00 12.00 15859
14 1.82 73.00 57.00 18,40 13589
15 3.11 322.00 £38.00 11.50 20,00 =
KIN |
Feady MILIRA
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Selecting Rows

 Toselect rowsthat are contiguous next to each other)

— Click and hold the left mouse button on the number of the first row that
you are choosing

— Drag the mouse across the row number you are selecting. Everything that
you selected should be highlighted.

OR

— Click on thefirst row number for the row you want to select.

— Shift-click on the last row number for the rows you want to select.
Everything that you selected should be highlighted.

e To select discontinuousrows

— Click on the number for the first row you want to select.
— CTRL-click the remaining row numbers you are selecting.
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Selecting Columns

o Toselect columnsthat are contiguous next to each
other)

— Click and hold the left mouse button on the first column name (or number)
that you are choosing

— Drag the mouse across the column name (or number) you are selecting.
Everything that you selected should be highlighted.

OR

— Click on thefirst column name (or number) of the column you want to
select.

— Shift-click on the last column name (or number) of the columns you want
to select. Everything that you selected should be highlighted.
e To select discontinuousrows

— Click on thefirst column name (or number) you want to select.

— CTRL-click the remaining columns (numbers) you are selecting.
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Selecting Subsets (rows & columns) of Data

e To do so you need to use combinations of the
following techniques
— Click-hold-drag technique
— Shift-click technique
— CTRL-click technique
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Removing Observations

e Create adataset from the Drug data set that
contains only the datawhen DRUG = 17

e TOdosO
— select Data from the Man Menu
— select subset

— In the subset dialog
 in Subset rowswith fill DRUG==1
* in Save Asfill Drugl
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S-PLUS - [Object Explorerl] HEE

File Edit %“iew Insert Format Statistics  Graph  Options indow  Help — & =
D= = Select Data. B =8 [Linear “le= B -] B & 2
225 | & Copy. 4

Move >
hatch |[eAn ) Page 1 of i
L 1| e ; o o
=G4 Data C > Dimensi.. |

o Gronhe B S
Reports i 7 72x3
B seripts 5!

Restructurs »
Eill
Recode

Transform,

Create Categoties
FRandom Mumbers.
Distribution Functions

Split

Merge Q

Tahulate
Expand Griel
Fandom Sample

Change Data Type.

Modified UK

Diata Results

Data Set ’_ Fesult Type: & Data Set
Columns in Subset; ’m T Add Column

Subset Expression S Drug|
Subset Bows with: | DRUG ==1

Create Subset
(8]8 | Cancel| Apply| |<‘ current Help

Result

S-PLUS - [Drug1] HEE

@E\IE Edit “iew Insert Format Data Statistics  Graph  Ogtions indow  Help i ﬁﬁ
D= &) &6 Bl = 0O W K3 1 [ Linear “le -] B R K2
= | R | (M -will] = =2 | 4] 2| B O
1 2 3 E} = & 7 =i
DRUG DISEASE | CHANG.BP
& 1.00 1.00 22.00]
7 1.00) 2.00] 33.00
8 1.00] 2.00| <40.00)
) 1.00| 2.00) 26.00] =]
10 1.00) 2.00| 34.00)
i1 1.00) 2.00| 33.00
12 1.00) 2.00] 21.00]
iz 1.00] 3.00] 31.00
14 1.00) 3.00] -3.00]
i 1.00) 3.00] 19.00
16 1.00) 3.00] 25.00)
17 1.00] 3.00] 25.00)
18 1.00 3.00] 24.00|
19
20 =
Ll | |

Ready MUK
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Merging Data

e Different Column Names and Matched
Rows

e Different Column Names and Not-Matched
Rows
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Different Co

e Considert
books.x|s

umn Names and M atched Rows

ne two data sets authors.txt and

— Import the two data sets into S-plus
— Click Data
— Click Merge

— Type authorsin the Data Frame 1 text field,
and type books in the Data Frame 2 text field

— Click the button for Specified Coals. In the Row
Matching, Match by section
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— Type or click/CTRL-click the names of the columns
from the Data Frame 1 data frame that correspond to
the columns you are making equivalent tointhe Data
Frame 2 data frame.

 For authors, choose FirstName and L astName
» For books, choose Author FirstName and AuthorLastName

— In the Save Astext field use new.books as the name of
the name of the new data frame

— Click OK.

e Only the matched values found in specified
columns of author s and books will be
merged in the final dataframe.
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Step 1
==

i (8], | Cancel| Apphy |

| current Help

| Southors O[]
1 2 3 4 5 [ 1 2 3 4
FirstName | LastName Age Income Home AuthorFirstName | AuthorLastName Book
1 Lorne Green 82.00 200000.00California 1 Lorne Green Bonanza
2 Loren Jaye 40.00 40000.00Washington 2 Loren Jaye Midwifery
3 Robin Green 45.00 25000.00Washington 3 Loren Jaye Gardening
4 Robin Howe 2.00 0.00Alberta 4 Loren Jaye Perennials
5 Billy Jaye 40.00 27500.00Washington 5 Robin Green Vho_dun_it
6 6 Rich Calaway Splus
7 7
i 1 ol
Step 2 Result
= = ==
| Merge Two Data Frames =1 =] | 3 new.hooke H[=1E3
Data Frames Include Non-tatched Rows in 1 2 3 4 5 6 =
Dot et authors Z] | DataFrame1 FirstName | LastName = Age Income Home Book
Data Frame 2 [oooks -] I DetaFrame2 1 Loren Jaye 40.000 40000.00Washington Midwifery
Fiow hMatching Suffix far Non-tatching Common Caols 2 Loren Jaye 40.000 40000.00Wvashington|Gardening
hatch by Al Cammon Cals Data Frams 1 1 3 Loren Jaye 40.00 40000.00Washington|Perennials
 Row Namas Eat=Freme > [ 4 Lorne (Sreen 82.00[1200000.00California  [Bonanza
& Specified Cols Results 5 Robin Green 45.00 25000.00Washington Who_dun_it
Columns in D.F. 1 ,m Pa new books E
Columns in D.F. 2 ,W . Snoenpete indow ;
g
KT
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Different Column Names and Non-M atched Rows

e Consider the two data sets authors.txt and
books.xls. Here we want to merge all of the
datain both data frames

— Click Data
— Click Merge

— Type authorsin the Data Frame 1 text field,
and type books in the Data Frame 2 text field

— Click the button for Specified Coals. In the Row
Matching, Match by section
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— Type or click/CTRL-click the names of the columns
from the Data Frame 1 data frame that correspond to
the columns you are making equivalent tointhe Data
Frame 2 data frame.

 For authors, choose FirstName and L astName
» For books, choose Author FirstName and AuthorLastName

— Click onthe Data Frame 1 and Data Frame 2 boxesin
the Include Non-Matched Rows in section of the dialog.

— Inthe Save Astext field use all.book s as the name of
the name of the new data frame

— Click OK.

 S-Plus merges all columns, placing NA
where no information 1s available.
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hl:lrs . _[Ofx] #ibooks 8 [=] 3
1 2 3 4 5 [ 1 2 3 2 -
FirstName | LastName Age Income Home AuthorFirstName | AuthorLastName Book
1 Lorne Green 82.00 200000.00California 1 Lorne Green Bonanza
2 Loren Jaye 40.00 40000.00Washington 2 Loren Jaye Midwifery
3 Robin Green 45.00 25000.00Washington 3 Loren Jaye Gardening
4 Robin Howe 2.00 0.00Alberta 4 Loren Jaye Perennials
5 Billy Jaye 40.00 27500.00Washington 5 Robin Green Vho_dun_it
6 6 Rich Calaway Splus
7 7
Merge wcl Daa Frams = i ! | diall.books M=k
Data Frames Include Non-tatched Fows in 1 2 3 4 3 6 —ﬂ
Date. Frame 1 authors - W Data Frame 1 thorFirstNarithorLastNar,  Book Age Income Home
B . |b00|<s J e 1 Billy Jaye NA 40.00 27500.00Washington
Sl = 2 Loren Jaye Midwifery 40.00 40000.00Washington
Fiowe Matching Suffix for Man-katching Comrmaon Cols 3 Loren Jaye Gardening 40.000 40000.00Vvashington
kdatch by " All Common Cols Data Frame 1 -1 4 Loren Jaye Perennials 40.000 40000.00Washington
 Bow Mames Detaana o ,2— 5 Lorne Green Bonanza 8§2.00/1200000.00California
o S el e 6 Rich Calaway  (Splus MNA NAMNA
7 Robin Green Wwho_dun_it 45.00 25000.00Washington
Columns in DUF. 1 Firsttlamea.LastHa = Davnas all boaks 8 Robin Howe NA 2.00 0.00Alberta
™ Showin Data Window -
Columns in DLF. 2 AuthorFirstblame, - 10
11
Qk. | Cancel | Apply | |<| current Help L.'p L,j
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(raphics In S-PLUS



Objectives:

o Anatomy of the Graph Sheet
* Creating Graphs
— Univariate Plots

— 2D Plots
— 3D Plots

* Modifying graphs

e Combining multiple plots on one graph or on one
pPage

e Saving Graphs

» Plotting Subsets of Rows

e Using Text as Symbols

e Brush and Spin
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Anatomy of Graph Sheet

Graph Sheet: the actual pagethe plot is
drawn on.

Graph Area: the area outside the plot axis
but within the Graph Sheet.

Plot Area: the area of the plot including the
axis.

Plot: the actual points that contains the plot.
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Creating Graphs

Open the Data Window.

Select the data in the data window/object
browser.

Open the appropriate plot Palette.
Select aplot.
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Univariate Plots

They are used to assess the distribution of
the datalike

e Histograms
* Boxplots

o Quantile plots

118



Histograms:

e They are used to assess the distribution of
data and visualize potential extreme values
of the data.

* They are created by dividing the range of
the data into a number of cells or bins, with
each of the bins containing avertical bar
whose height reflects the number of
observations in that bin.
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e Fromtheair dataframein S-Plus.

— Create a histogram for the temperature variable.

— Modify Plot Attributes

— Add Title to the Histogram

e Creating Histogram

Open the Data Window by double clicking on air in the object

browser page.

Select the datain the Data window by clicking on the

“temperature” column.

Open the “2D plot palette”.

Select “Histogram”.

|
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Theresultis

40 7
30
20
10
0 —
50 60 70 80 90 100
temperature
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Moditying Plot Attributes

e Open the Histogram/Density dialog
— By Double Click on the histogram
e Change the plot attributes

- C
-C

Ick the Histogram Barstab

nange the Fill Color: Lt. Magenta
nange the Fill Pattern; ******x*x
nange Pattern Color: Black
nange Border/Color: Black

nange Border/Weight: 2

123



— Click the check box for Draw Bars.

— Click the Options tab
— In the Bars section change the number of Barsto 12.

e Click Ok

Step 1

Histogram/Density [1]

Data to Flot l Options l Histagram Bars l Density Line l
Data Columns Scale to

Data Set: hd oAxis & |1

x Columns: |1emperature j YoAxis & |‘l

J Coltmn., | j Subset Rows with: |ALL
z Columns: | j  Hide

w Columng: | j ¥ Crop

Drverride Conditioning

Type: |.ﬂ.utu

Dirawe in Panels: |AII

Ll Lef Led L€l

K. | Cancel| ‘ ‘ current

Help
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Step 2

Histogram/Density [1]

Diata to Flot ]
Fill
Fill Colar:

Fill Eattern:

Fattern Color:

Cptions

] Histogram Bars ]

Bl Lt bagenta -

[EZ

Zhd

EBorder
Stwle:

Zolar:
Shiaight
I Draww Bars

v Dreow Histograms

current

Density Line

l

Step 3

(@], | Cancel Apply | |
Histogram/Density [1]
Diata to Flot ] Options

Histogram Specs

Contin. flnteger:
Diutput Twpe:

Data Range

Lowwer Bound:
Upper Bound:

Bars
Inter-al vyidth:

MNMumber of Bars:

[=].% | Cancel

l Histogram Bars l

|Ccmt|nu|:|us

H

|C|:|unts ¥

|Aut|:| j
|Aut|:| j
|Aut|:| j
[12 |

i<

Densits Options

current

Censite Line

|

Help
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Result

20

850 586 B22 BS5HB BYH4 730 VBB BOZ 848 B7Y4 410 446 4872
termnperature
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Saving the Graph

Make sure that the graph window is active.
From the File menu do Save As

Enter the name of the file you need to save
the graph into. It should have the extension

sor.
Hit OK. The graph is saved now.
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Adding Titles

e You could add amain title or a subtitle

 Fromthe Main Menu
— Click Insert
— Click Titles
— Click Main or Subtitle
— Type “Histogram Plot for Temperature”
— Click outside the edit box to accept the title text
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Step 1

Step 2

S-PLUS - GS1
File Edit Wiew

Format Deata  Statistice  Graph  Options Yindow Help

DSl = W D W E . BiLinear <o 1 <] B @ A7
= F S

Aidis » B Th | S L

=] Text =
Annatation >

20

Page

=

B

E Tit :

E 1s  Legend. Subtitle...
Color Scale
3D Flanes r

10 Picture
Ohjsct

£7.0 BO.@ 627 7.0 7O.2 737 P70 S0.2 £37 S7.0 90.2 037 97.0
temperature

la will be in

—10ixll1\ Da

e

“[~] Page1 ]

Lz.l] |
Adldls a main title to the araph

LUS - GS1

o dified

File Edit Yiew Inser Format Data  Statistics Graph Options  Wwindow  Help

I = ] B o« WD YW E B | Linear ~|le= | Em1 ~| B &@ | w7
[arial iz -] B 7z u < x|y Ty s = E W F 4 6
=
=2 @Aut will be in
[V —loixll1\_pa
+ ] De = - bl
= | Gr El
|= Re
= =c
570 503 537 670 Y03 737 7F0 803 837 87.0 S03 937 97.0
temperature
————|“|* | Page1
sl { l d J T
Feady hodified
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Result

Histogram for Temprature

57.0 60.3 63.7 67.0 70.3 73.7 77.0 80.3 83.7 87.0 90.3 93.7 97.0

temperature
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Boxplots

 Itisaplot that shows the five-number
summary (minimum, 1st quartile, median,
3rd quartile, maximum)
— The ends of the box are the 1st and 3rd quartile.
— A lineisdrawn at the median.

— Whiskers extend out to the minimum and the
maximum vaue
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e Fromtheair dataframein S-Plus.

— Create aBoxPlot for the temperature variable.

e Creating BoxPlot

— Open the Data Window by double clicking on air in the object
browser page.

— Select the data in the Data window by clicking on the
“temperature” column.

— Openthe“2D plot palette”. | imM
— Select “BoxPlot”. E
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Theresult is

100 — =
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80 —

termperature

70 _

60 — =
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Quantile Plots

e Those plots are useful for assessing data for
normality or to other probability
distribution, as well asto other data.
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e Fromtheair dataframein S-Plus.

— Create a Quantile-Quantile Normal plot for the
temperature variable.

o Creating Quantile Plot

— Open the Data Window by double clicking on air in the object
browser page.

— Select the data in the Data window by clicking on the
“temperature” column.

— Openthe“2D plot palette”. | imM

— Select “QQ Normal with Ling". ﬂ
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Theresult is

25 7 B

temperature

Normal Distribution
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2D Scatter Plot

e Fromtheair dataframein S-Plus.

— Create a 2D scatter plot for the two variables
temperature and wind (temperature on the x-axis).

* Then we are going to learn how to
— Formatting Multiple Axis Titles Simultaneously
— Formatting Axis Tick Ranges
— Formatting Axis Tick Labels
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e Creating 2D Scatter Plot

— Open the Data Window by double clicking on air in the
object browser page.

— Select the data in the Data window.
» By dragging across the column headers
e Or, by CTRL-click on temperature and wind

¢ Since we want temperature on the x-axiswe select it first.

— Open the 2D plot palette. ul

— Sdlect the 2D Scatter Plot |_

138



The result:
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Formatting Multiple Axis Titles Simultaneously

e lick onthe X-axis Title
e CTRL-click ontheY-axisTitle

e Using the “Font Size” Field on the tool bar,
specify 24 for the font size

e Clickthe“BOLD” toolbar button

« Using the Line Color toolbar button, change
thetitle colorsto “Lt. Red”
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Formatting Axis Tick Ranges

 S-Plususesintelligent defaultsto
automatically calculate the placement of
tick marks. However, you have a complete
control over modifying them.
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Example:

e Right-click on they axis and choose Range
from the context menu

o Specify O for the Axis Minimum (hereit is
the case)

o Specify 30 for the Axis Maximum

 Inthe major tick Placement section, specify
3 for theinterval and size for the Interval

Type
e Click Ok
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Step 1

Copy

Delete

Display/Scale...
Range...
Grids/Ticks...
Axis Breaks .

Sawve v Axis as default
Help

Step 2

¥ Axis [1]

Display/Scale ]

Axis Range

Axis kinimum:

Aois Maximum:

Fange ‘ Grids,/ Ticks ] Auis Breaks ]
Tick Range

~| | | FirstTick: |#uta

|Aut0 j Last Tick: |Aut0

kajaor Tick Flacement

Interyal:

Interval Type:

|Aut0

|Aut0

Lef Lef L e

(0] | Cancel ‘ ‘ ‘

kinar Tick Flacement

L L

Interyal: |Aut0

Interval Type: |Aut0

current

Lef L Ll e

Help
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Step 3

Y Axis [1]
Display/Scale ] Fange ] Grids/Ticks ] Axis Breaks ]
A~xis Range Tick Range
Ao bdinimurm: |D j First Tick: |Aut|:|
Auxis baximurm: |3D Last Tick: |Aut0

tdajor Tick Flacement

Interval: |3

Interval Type:

E
=

E2
B4

kinor Tick Placement

KIRKN

Interval: |Aut|:|

Interval Type: |AutU

| current

L L L L

Help

result
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60

70
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90

temperature

100
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Formatting Axis Tick Labels

« AXxistick labels are separate objects from
the axes and can be selected and formatted
Independently.

146



Example:

Click on the x axis label to select them.
Y ou will see atriangle selection knob.

Drag the triangular selection knob to move
the labels down a bit from the x axis.

Right Click on the x axis labels and choose
Font from the context menu

Specify 20 in the Rotation field to rotate the
label 20 degrees

Click Ok.
Click F9 to refresh the Screen. 147



Step 1
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Step 3

Step 4

COPHREEEATE v o a |
S-PLUS - GS1 Xy s (wirlelc]_T=]x]

File Edit “iew lnser Fommat Date  Statisics Graph  Options  Window Help

DEHE & % B@m o = DY E L EUnear e mmh -] B | K2

[arial -l -] B zu T T L& = o | 6
# Gs1 _ O] x]

: Cut
Copy

Delete

Label 1
Label 2

Minor Labels...
(<]~ [ Paget | Paosition
21t Pagel |
B =[O ﬂ‘ 2| Seve X Axis Labels as default | %]
Fieady Help Modified

Label 1 ] Lahel 2 ]MinurLabelsl Position ] Font \

Eant: Arial - tdinor Height Ratio:  {0.8
Size: 16 2lyias

[ Bold
Color; -Eilac:k ot

[ ltalics
Botation: 20

[~ Undetline

8] | Cancel| Apply‘ |<‘ current Help

149



O
O
O
000
O O @]
O
@] O
O O O
(e]e) 000
O o O
O O
O O
O OO0 000
o O o O
@] o O
O [e]e)
(e]e)
(o)) ] ]
@] O o0
o o
o O O o
@] @] @]
[e]e) o
[e]e)
000
O o O
O O
[e)e)
O
O
O @]
o O
] o
@]
o
T T T T T T T T
o N~ < — (e 0] o N [o)] (]
™ N N N — — —
puIm

Result

o0 90 400
temperature

10

0

150



Changing Symbols and Colors

« Examplel

— Open the Line/Scatter PLOT properties dialog
by right-clicking on asymbol in the plot.

— Click Symbol. The Line/Scatter Plot dialog
opens.

hanget
hanget

nange t

ne Symbo
ne Symbo

ne Symbo

Styleto Circle, Solid
Color to Blue
Height to 0.2
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Step 1

=}

]

L

Cut
Copy
Paste
Delete

Diata to Flot...
Line...

symhoaol...

Yary symhbals...
amooth/Son...

save Line/acatter Plot as default
Help
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Step 2

Line/Scatter Plot [1] | ] %]

Data to Plot ] Line ] Symbol ] “Wary Syrmbols ] Srmooth/Sort ]
Symbol

Style: > Circle. Empty | #
Color: ,-UTL| |

Height: 0.0g | =]
Line Weight: [1/2 -] | =
[~ Use TextAs Symbaol | #

Swmboal Ereg.: |1 —
Jitter Swmbols |Neither j E
Jitter Factar: | J =

QK | Cancel | | | current Help

Step 3

Line/Scatter Plot [1] E= e

Data to Plat ] Line ] Swmhbol ] “ary Symhbols ] Smooth/Sort ]
Symbol

Style: | @ Circle. Solid ~| | =1
Color: (ECy=n <] |

Height: |0.2] | =l
Line Weight: [1/2 -] | =
™ Use Text As Symbol | =l
Swmbaol Ereq.: [1 L

Jitter Symbols [Meither = (E

Jitter Factor: | =1 "

OE | Cancel | Apphy | | current Help
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Result
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Scatter Plot Matrix

« A scatter Plot Matrix produces agrid of

scatter plots, plotting each variable against
all other variables

e [or the air data

— create a scatter plot matrix
— Add a Loess Smooth Curve
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Creating Scatter Plot Matrix

Open the Data Window by double clicking
on air in the object browser page.

Select all of the columns

Open the“2D plot palette”. |iai

Select “Scatter Plot Matrix”. E|
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Adding a Loess Smooth Curve

* Double-click on adata point in the scatter
plot

e Click on the Smooth tab

 Inthe Smoothing Type field, choose L oess
from the pull-down menu

» Click Ok
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Step 1

Step 2

Scatter Plot Matrix [1]

Data to Plot ] Line/Histogram ] Swmbol ] “Wany Swimbols ] Srmooth ]

Data Columns
Data Set

= Columns
w Columns
z Columns

we Colurmns:

(=].9 I Cancel | | current Help

Crvverrice Conditioning
i - Twpe Ao -
ozoneradiationte -
¥ Draw in Fanels Al =

B DataTips and Point Labels
Column: <AlTO> -

 Hide
I~ Crop

Subset Rows with: 2L L

Scatter Plot Matrix [1]

Data to Flot

Smoothing Twpe:

] Line/Histogram ] Swmbol ] “Wany Swimbols ] Srmooth

—

# Output Points: Auto -

Loess/Friedman Specs

Span
Degree

Eamily:

=]

Auto =
One =
Symmetric T Other Arguments

o]

Cancel Apply | | current Help
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Result
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Placing M ultiple Graph on a Graph Sheet

« Add anew graph to an existing graph
— Insert/Graph from the main menu

— Or,
* Open the Graph sheet you wish to add a graph
» Open the datawindow containing the datato plot
» Select the Data Columns
* Open the 2D Paletteif it is not open
o SHIFT-click the plot button on the palette.
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« Combining Graphs from different graph
sheets

— Open dl individual graph sheets you want to
combine

— Choose one of the following
« Use drag/Drop

* Open anew Graph sheet and copy all the Graph
sheets you want to combine into this new one as
follows

— Click the New Button

— Click Graph Sheet

— Select on of the individual graph sheet

— From the Edit Menu, choose Copy Graph Sheet Page
— Select the empty graph sheet window

— From the Edit menu, choose Paste

— Repeat the above Steps for each individual graph sheet
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Example:

» Create a 2D scatter plot for the two
variables temperature and wind.

 Insert another 2D scatter plot for the two
variables ozone and radiation Using one of
the above methods.

| will be showing thisin class
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Result
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Creating Multiple Plots

 From the air data plot the following
— temper atur e to be on the x-axis
— wind and ozone on the y-axis

e Todoso

— Select the variables by selecting temperature
first and then CTRL-click on both wind and
ozone

— Open the “2D plot palette’
— Select “scatter plot”
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Step 1

S-PLUS - [air] _ =] x|
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3D PLOTS

 Example 1: 3D Spline Plot

— kyphosis built-in-data frame

e Create a 3D Spline Plot for the Age, Number and
Start variables.

 Modify 3D AxisTitle.
 Rotating 3D Plots Interactively
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Creating 3D Spline Plot

Open the kyphosis data set.
Select Age, Number and Start
Open the 3D Plot Palette

Click on a3D Spline plot Button
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Step 1

S-PLUS - [kyphosis] _ =] x|

@Eile Edit Miew |nsert Format Data  Statistics  Graph  Options  Window  Help ;@ﬁ
NEEH & & 2@ YW DY E W kilnear & @[] B @& N
=== |88 M- === 82 EHOE
1 2 3 4 ﬂ
Kyphosis Age Mumiber Start

1 labsent 71.00 3.00 5.00

2 absent 158.00 3.00 14.00

5 present 125,00 4.00 500

4 absent 2.00 5.00 1.00

5 absent 1.00 4.00 15.00

& absent 1.00 2.00 16.00

7 absent 61.00 2.00 17.00

8 absent 37.00 3.00 16.00

9 absent 113.00 2.00 16.00

10 present 29,00 6,00 12.00

i present 82.00 5.00 14.00

12 absent 148.00 3.00 16.00

13 absent 18.00 5.00 2.00

14 absent 1.00 4.00 12.00

15 absent 168.00 3.00 18.00 =
[+ ] i
Reacdy
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Step 2

By Wy B

[
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Step 3
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Moditying 3D Axes Title

e Note:

— 3D axistitle are different from 2D axistitlein
that they are not separate objects from the axes.
They cannot be moved and sized interactively
but can be edit through a dialog

 ToModify

— Double-click on the axes to open the 3D AXxis

— Change the font size for each axistitle
e Choosethe X Text tab
 Inthe X title section Specify 20 for the size.
e Repeat for the'Y and the Z titles
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— Change the Display Plane for the X axistitle

* Inthe X Label Format section in the Dialog, choose
XZ from the Plane Pull-down list

e Click Ok
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3D AXes
Dialog

3D Axes [1]
Display/Font ‘
Axis Display
Shyle:

Colar:

Line WWeight:

Faont:
Size:
Colar:

™ Hide

Ok | Cancel‘ ‘

Ranges } * Text } ' Teodt
Tick Aftributes
= w Tick Eosition:
|-Ella|:k j Length:
|1 j Wieight:
: Styles
Arial -
| J [ Bold
16
[ ltalics
| E=ck ]
[~ Undetline

‘ current

\ Z Text
|Out j
[E
ira -]

Help

Result
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Rotating 3D Plots Interactively
e Select the 3D workbox

— click outside the surface plot but inside the 3D
workbox

— Circular and triangular knobs appear

 Circular knobs: rotate the workbox horizontally
(around the z-axis)

* Triangular knobs: rotate the workbox vertically
(around the x-axis)

— Rotate the workbox by dragging one of the
KNobs

— Release the rotation knob.

— The graph is redrawn at the new workbox 176
orientation.
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Plotting Subsets of Rows

e Subsetting Rows in the Data Window
e Subsetting Rows Using an Expression
e Adding a Curve Fit Equation
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Example: Subsetting Rows in the Data Window

* For the Type=Small, create a scatter plot for
Weight and Mileage variable in fuel .frame
built-in-data frame

— Open the fuel .frame data in the Data Window

— Select the column to plot
 CTRL-click on Weight and Mileage

o Select therowsto plot. Inthiscaseitisthefirst 13
cases by holding down the CTRL key while
dragging down the row header till line 13.

— Click on the Scatter Plot Button on the 2D
Plot palette
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Example: Subsetting Rows Using an Expression

* For the Type=Small, create a scatter plot for
Weight and Mileage variable in fuel .frame
built-in-data frame

* Open the Dialog window by double clicking
on one of the data points on the scatter plot

o Enter Expression in the Subset Rows plot
on the Data to Plot page of the the
Line/Scatter Plot dialog

— Type= =" Small”
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Line/Scatter Plot [1]

Data to Flot l Line l Swmbol l “any Swmhbols l Smooth/Sort ]

Data Columns DataTips and Foint Labels

Data Set: [fuslirame =] el [a0To> =]
x Columns: ’W-'Eigm—Ll S

v Columns: ’Wl = As # ’1—

&mter z Columns: ,—Ll o Auis ’1—

w Columns: ’—Ll Flane #: "I—

DI aI O Owertide Conditioning M Use for Aspect Ratio
Twpe: Awto e

™ Hide
:l M Crop
:l Subset Rows with: Twpe == "Small"|

Drawe in Panels: All =

(6], | Cancel | Apphy | | current Help

Result
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1800 2000 2200 2400 2600
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Using Text as Symbols

e Usetheword “small” asthe symbol inthe
previous plot

— Inthe Line/Scatter plot dialog, click on
Symboal.

— Check the box labeled Use Text as Symbol.

 Inthe Text to Use choose Other Column.
 Inthe Column choose the Type variable.
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Line/Scatter Plot [1] [=1]

Diata to Plot l Line ] Swmbol l Warny Syvimbols l Smooth/Sort ]
Swmbol TextAs Symbol

. I—_| Texttollse: Im
L 1ne/Scatter Celor [ o L
Height: IDE— Column: Iﬁ
PI Ot Line Weight: 12 = Data Set: IW‘
M Use Text As Symbol Eont: izl -

r p tl ES Symbol Ereq: |1— I~ Bold
Jitter Symbals Im‘ I ltalics

.
DI al Og ditter Factar: |—4| ™ Undetline

[9].8 | Cancel | | |<| current Help

37 —

35 —

31 7 —

Mileage

Result
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BRUSH and SPIN

Brush and Spin is a powerful way to explore your
data visually.

— |t can be used for the following types of plots
o Scatter: select one point and see varying views of that point

» Histogram: reflect highlighted and non-highlighted points for
each variable

» 3D: use a 3D point cloud projection to examine the variables
Highlighting and Downlighting Points
Searching for Cases
Spinning Data
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Example: Using Brush and Spin

e Open the fuel.frame data set.

e Open the Brush and Spin dialog
— Click Graph
— Click Brush and Spin

e Select the columnsto plot

— In the column pull-down list, CTRL-click to
select al of the columnsin fuel.frame

e Click Ok
 Toquit click QUIT in the Brush window

186



Step 1

Step 2

S-PLUS - [fuel frame] ==

ﬂ File Edit “iew |nsen Format Data Statistics Graph  Options  Window Help == x|
Dl | & s|wl@| | | || D% &35 ble Bh ] p @ w2
=|=[=] w8 5] 2faoune ] WU =[=] 8]z BO[E]
1 2 3 4 = a
Weight Disp. Mileage Fuel Type
1 Eagle Summit 4 2560.00 97.00 33.00 3.03/Small
2 Ford Escort 4 2345.00 114.00 33.00 3.03/Small
8 Ford Festiva 4 1845.00 81.00 37.00 2.70Small
4 Honda Civic 4 2260.00 91.00 32.00 3.13/Small
3 Mazda Protege 4 2440.0 113.0 32.00 3.13Small
6 Mercury Tracer 4 2285.00 97.00 28.00 3.85Small
7 Nissan Sentra 4 2275.00 97.00 33.00 3.03/Small
8 Pontiac LeMans 4 2350.00 98.00 28.00 3.57/Small
9 Subaru Loyale 4 2295.00 109.00 25.00 4.00Small
10 Subaru Justy 3 1900.00 73.00 34.00 2.94/Small
11 Toyota Corolla 4 2390.00 97.00 29.00 3.45Small
12 Toyota Tercel 4 2075.00 89.00 35.00 2.86/Small
13 | Volkswagen Jetta 4 2330.00 109.00 26.00 3.85Small
14 | Chevrolet Camaro V8 3320.00 305.00 20.00 5.00Sporty >
Ele_aldy LI
Brush Properties [1] !.“
Brush and Spin l
Data Set; |fue|.frame j " Draw Histograrms
Columns: |ALL j W Spin inddow

Cancel | current Help
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Resetl Axes

Help ‘

|
|
Speed: «| | ]

Help | Quit |

Result
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* The Brush Window displays a scatter plot matrix of the variables

* The spin window shows a 3D representation of the first 3 selected
variables
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Highlighting and Downlighting Points

* |nthe Brush window, the mouse cursor
appears with a box, called the brush, when it
passes Inside any of the scatter plots.

e To highlight some of the points

— Move the mouse cursor into one of the scatter
plots so the brush covers some data points

— Click the left mouse button

e To Downlight some of the points
— Click the right mouse button
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Searching for Cases

e To search for cases we use the list box that
contains the row names or numbers.

e Suppose we are searching for M asda 929
V6.

— Search for it in the list box
— Left click on the name
— Increase the highlight symbol size
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Result
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Spinning Data

e Usethe spin Control
to rotate the 3D plot

o Use speed control to
adjust the speed of the
spinning

e UseXx,y and z prompts
to change the variables
being plotted

K
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Reset Axes

Help

Speed: 4|

Scale; «

|
i
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Objectives:

* Introduce some of the S-Plus statistical
modeling dialogs like
— Simple Summary Statistics
— Simple Linear regression
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Contents:

o Statistics Dialogs

e Dialog Control and Fields

o Computing Summary Statistics
e Linear regression

o Data Transformations

e Output
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Statistics Dialogs

* Much of the Statistical functionality of S
Plus can be accessed through the Data and
Statistics Options on the main menu.
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Data Menu

 Itincludesdialogsfor the following:

— Tabulating data

— Cadlculate Distribution functions
— Generating random samples

— Generating random numbers

Select Data...

Split...
Subset..
Merge...
Tahulate. ..
Expand Grid...

Random Sample...

Change Data Type...
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Statistics Menu

 Itincludesdialogsfor the following:
— Creating data summaries
— Performing hypothesistests  eoasanesis

Design

— Fitting Statistical Models

A
hixed Effects
Generalized Least Squares

T T v v w v I W

Supvival
Tree
Compare Models...

Cluster Analysis
bultivariate

Cluality Cantral Chans
Fesample
sSmoothing

Time Series

v v v v  SEELOLO,
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Dialog Controls

e There are several common controls which
execute each dialog

— Rollback arrows
* These arrows move through previous states of the

dial (0[0| L| current

— Apply button: When clicking on this button
* You accept the current state of the dialog
 Execute the corresponding function
» Keep the dialog open

Ay
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— Ok button: When clicking on this button
* You accept the current state of the dialog
 Execute the corresponding function
* Closethe dialog

8]

200



Dialog Fields

« Each field corresponds to an argument in an
S-Plusfunction. For example,

— Data Frame field

e thelisted data frames are limited to those that have
been filtered by an object browser

— Formulafield
e aformulaisrequired in Statistical modeling

— Defaulted argument fields that might be
changed

— Optional arguments fields that generally
contains appropriate defaults
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Example:

Linear Regression

Model ‘ Fesults ] Plot ] Predict

Cata
Data Set; || j

Wi'eights: | j

Subset Bowes with: | s Modal Dbjoc

W Cirnit Fows with kissing YWalues Save As

“Yanahles
Dependent: j

Independent:

Eormula; |

Create Formula ‘

0] 4 Cancel‘ Apply‘ ‘ | CLrrent

Help
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Computing Summary Statistics

e The Summary Statistics dialogue provides
basic summary statistics for a data frame,
matrix or avector of data.

e Dataare summarized in tabular form in the
report window

* Results can be printed and/or saved as afile.
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To Compute Summary Statistics:

e Sdlect “Statistics’ from the main
menu

e Sdect “DataSummaries’ cov S i T
e Select “Summary Statistics’ e .
« A Summary Statistics Dialog will =iese
appear ——
* Select the summary statisticsyou =
want to be computed for each

column in the data object by
checking the appropriate boxes.

e Click Ok
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Statistics Summary Dialog

!.m Summary Statistics !.m

Summary Statistics

Data ‘ Statistics l Data l Statistics ‘
Data Results hean Scale
Data Set: - Sawve As: W kean [~ “ariance
“ariables: W Sumrmarize Categorical Yarahles I Std. Error of Mean W Std. Deviation
W Erint Results [ Canf. Limits for Mean Shape
’—4| [T Bkewness
Surmmaries by Group Cluantiles . Ruoels
Group Yariakles: W hdinimum Other Statistics
™ Eirst Guartile 7 Numberor i
¥ Median W Mumber of Missing Rows
[~ Total Sum

W Third Quartile

W bdaxirmum

Ok | Cancel| Apply‘ ‘ current Help

Cancel| Apply ‘ ‘ current Help
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e Data

— Data Frame
e Select adataframe.

— Variables

o Select the columns of the dataframe for which
summary statistics will be generated.

* To generate summary statistics for all columns,
select (All Variables). Making no selection has the

same effect.
— Note:Y ou can type into the Data Frame edit box
the name of another S-PLUS object such asa
vector or amaitrix. In the case of amatrix, the

summary statistics will be computed for the

columns.
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o« Summariesby Group

— Grouping Variables
» Select the grouping variable you want to do the
summary by.

— Maximum Unigue Numeric Values

e Determines if the numeric grouping variables will
be binned or not. If the numeric grouping variable
has more distinct values than the number specified
here, the variable will be binned. If not, one group
will be formed for each distinct value.

— Number of Binsfor Numeric Vaues

» Defines the number of equal length bins, the
grouping numeric variable(s) will split into. If the
grouping numeric variable is not going to be binned,
then this number is not used. 007



o« Summary Statistics
— Minimum

e Check thisto generate the minimum value for each
numeric column of the data frame.

— First Quartile

e Check thisto generate the first quartile value for
each numeric column of the data frame.

— Mean

» Check thisto generate the mean value for each
numeric column of the data frame.

— Median

» Check thisto generate the median value for each
numeric column of the data frame.
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— Third Quartile

e Check thisto generate the third quartile value for
each numeric column of the data frame.

— Maximum

» Check thisto generate the maximum value for each
numeric column of the data frame.

— Number of Rows

e Check thisto generate the number of rows value for
each numeric column of the data frame.

— Number of Missing Rows

e Check thisto generate the number of missing values
(NAS) in each numeric column of the data frame.
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— Variance

» Check this to generate the variance estimate for each numeric
column of the data frame.

— Std. Deviation

» Check thisto generate the standard deviation value for each
numeric column of the data frame.

— Tota Sum

» Check thisto generate the sum of all numeric valuesin each
column of the data frame.

— Skewness

» Check thisto generate the skewness of all numeric valuesin
each column of the data frame.

— Kurtosis

» Check thisto generate the kurtosis of all numeric valuesin
each column of the data frame.
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Results

— Summarize Categorical Variables

e Check thisto include summaries of the categorical
variables (factors) in the dataframe. The
corresponding summaries will be

— thefactor levels

— acount of how many vauesin each level are in the factor
column.

— Print Results

* Check hereto display the table of countsin the
designated output window.
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e Save AsS

— Enter the name for the object in which to save
the results of the analysis. If an object with this
name already exists, its contents will be
overwritten.

* Thismust be avalid S-PLUS object name—any
combination of alphanumeric characters that starts
with an alpha character is allowed. The only non-
alphanumeric character allowed isthe period ".".

Names are case-senditive, so X and x are different
names.

e Related S-PLUS language functions:.

— min, median, mean, summary, var, max,
print.table
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Example 1:

Calculate the summary statistics for the all of the
variablesinthe “gun” built-in-dataframe in S-Plus.

S-PLUS - [Object Explorerl] _ =] x|

g’EiIe Edit “iew Insert Format Data Graph Opgtions  “Window Help i Eﬁ
O & ‘ Y - B dm K2
m Compare Samples v Crosstabulations
wan < B
= & o K B E Power and Sample Size »  Caorrelations...
|Match ||(AII) - Design R
EREE] Dsia Ohject Eearession i | =
il Graphs I air
ANOYWA 4
& Reports H carall G ;
Scripts B cartestframe Ixb _.e =
I catalyst Generalized Least Squares ¥
M claims Survival 2
B cudimensions  Tree 4
el cumadels Caompare Models...
B cuspecs
B cu summary Cluster Analysis L [
=8 dimdc list tultivariate 4
I ethanaol
e Quality Contral Charts 4
Hiuel frame . Resample 3
%fu;l.frame.ong Smoothing 5
[ gasm Tirme Series 4
E guayule 6 design 965
Ed gun 6 design 364
[ kyphosis 6 dataframe B
| Lubricant G dataframe B3x3
EHmarket frame [ data frame 1000x149 j
™ 1 . ~ [ v ERata s s

=

Modified
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Summary Statistics
Data l
Data
Data Set:

Wariahles:

Summaries by Group

Group Variables:

OK | Cancel| Apply |

Step 2A
<_5=

Statistics l
Results
gun| - Sawve A

¥ Summarize Categorical Wariables

kethod
Fhysigue
Team

Founds

¥ Erint Results

kethod
Physigue
Team

Founds

e
e

| current Help

Summary Statistics

Data ]

rean
W bdean

[ Std. Error of Mean

[T Conf. Limits for bdean

Quantiles

I hdinimum
W Eirst Cluarile
I bdedian
W Third Cluartile

¥ hdaximum

Ok | Cancel

Step 2B
<_5=

Statistics l
Scale
M “ariance

v Std. Deviatiaon

Shape

,—_| MV Skewness

¥ Kurosis

Other Statistics
W MNumber of Bows

WV Mumber of Missing Rows

Help

| current

Apply |
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Results are printed in
the Report window
and also saved in the
gun.summary Object
which can be
retrieved anytime.

a Reportl

Results

Summary Statistics for data in:

CSS"Factor Summaries™:

Method
M1:18
MZ:12

Team
T1l:1Z2
TZ:12
T3:1Z2

Fhysique
d:12
ArlZ
H:1Z2

555" Numeric Summaries™:

Min:
1=t Qu.:
Mean:
Median:
drd Qu.:

Pounds
12.200
14.875
19.333
19. 650
23.500
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Example 2:

Calculate the summary statistics for the Rounds variable for each of
the levels of the methods for loading rounds into Naval guni.e. by
the M ethod variable inthe ” gun” built-in-dataframe in S-Plus.

S5-PLUS - [Object Explorerl] !Eﬂ

%’Eile Edit View Insert Format Data B Graph Options  Window Help i E’ﬁ

= i o o Summaries Hl Summary Statistics.. k = M @EI n?
~ on. . Compare Samples »  Crosstabulations..
(20 | g B
= # O X B R Power and Sample Size »  Correlations...
[ Mateh Jfian -] Conte  Design VIt
BRG] Date | Object Beaieesion v b | =
i Graphs I air
ANOWA ,
& Reparts B car.all Mived Effoct ;
Scripts B0 car testframe e b aEe
Ecatalyst Generalized Least Squares ¥
B claims Survival 4
[ cudimensions  Tree 4
e/ cumodels Compare Models...
w [ cuspecs
Cu.summary Cluster Analysis L =
B y
A dimdclist Multivariate 4
Ed ethanal
e Quality Control Charts 3
Etuel frame Resample »
Efu;ll.frame.ong Shoeting ;
[ ga:ixy Time Series 4
B guayule B design 9ExE
Ed gun 3 design 36xd
B kyphosis B data frarne B4
E Lubricant 3 dataframe 53x3
marketirame ata.frame X
] ket f B data f 1000x19
™ 1 . . [ I3 ERala e N
|

todified
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Step 2A
<_5=

Summary Statistics

Diata ‘ Statistics l
Data Results
Data Set: - Save As:
Yarighles: ¥ Summarize Categorical Variahles

¥ Frint Results

haximurm Unique Numeric Values:
10

Mumber of Bins for Mumeric Values:

e

OK | Cancel| Apply‘ |<‘ current Help

Summary Statistics

Diata ]

kean
v Mean

[ Std. Error of Mean

[~ Conf. Limits for Me

Quantiles

¥ Minimum
[v FEirst Cluartile
¥ Median
v Third Quartile

vV Maximum

Cancel

Step 2B
<_5=

Statistics ‘

Scale

[ Yatiance

IV Std. Deviation

an Shape

,——| [T Skewness
[T Kurosis
Other Statistics

¥ Mumber of Bows
W Mumber of Missing Rows

[T Total Sum

| Apply‘ |<‘ current

Help

217



S-PLUS - [Reportl] _ =] x|

Eile Edit Miew Format Data Statistics Graph Options Window Help

Results

~_=

== x|

YW DY E w1 b|Lnear - | & ’1_1" Bf Gm N7

Dl &
h?
E
Method: M1
Rounds
Mim: 20.2
lst Qu.: 22.9
Mean: 23.6
Median: 23.5
Ard Qu.: Z24.5
Max Z6.9
Total W 18.0
NA' = 0.0
dtd Dew 1.6
Method: M2
Rounds
Mim: 1z
lst Qu.: 14
Mean: 15
Median: 15
Ard Qu.: 16
Max: 192
Total N: 18
NA' = ]
Htd Tew. - Z
Reacdy

Summary Statistics for data in:

gun * + &

hadified
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Linear Regression

* Regression Analysisincludes the following:
— Plotting the Data
— Constructing the Model

— Evaluating the model by Looking at the
Residual.
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Example:

A person’s muscle massis
expected to decrease with age.
To explore thisrelationship in
women, a nutritionist
randomly selected four
women from each 10-year age
group, beginning with age 40
and ending with age 79. The
results are as follows and are
saved in age.xlIsfile:

age Mass
/1 82
64 91
43 100
67 68
56 87
/3 /3
68 /8
56 80
76 65
65 84
45 116
58 /6
45 97
53 100
49 105
/8 77
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Importing the Data

- Import the data file age.xls as we |earned before

age 0 HEE
i 2 3 4 G R
age Mass .
1 71.0 52,00
2 &< .00 G1.00
5 43,00 100,00
4 67,00 55,00
5 56.00 &7.00
6 73.00 73.00
7 55,00 78.00
8 56,00 80,00
g 76.00 65,00
10 65,00 54,00 =
EEEE Iz
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Plotting the Data

*To Create the plot
— Select the data columns
—Open the 2D Palette Muscle Mass vs. Age
—Click the 2D Scatter plot

Muscle Mass
| | |
| | |

-
=
|
T

=z}

=
|
T

70 a0

g0
AGE
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Constructing A Model

From the Plot we notice that alinear fit is appropriate.
So the model that we will consider is

Y =By +B X +e
where
Y = Muscle Mass
X =Age
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Fitting the Model

Select “ Statistics’ from the main menu

Select “ Regression”
Select “Linear”

A Regression Dialog will appear

Fill in the necessary fields
Click Ok

Data Summatries
Compare Samples
Power and Sample Size
Design

Ber
ANOWA
Mixed Effects

Generalized Least Squares
Survival

Tree

Compare Models...

Cluster Analysis
Multivvariate

Quality Contral Charts
Fesample
Smoothing

Time Series

W

Eaobust k. . !

Bobust LTS
Stepwise...

* v v = w[RJ

Generalized Additive...
Local (Loess)...
Monlingar...

Generalized Linear...
Log-linear (Paoissan)...
Logistic...

Prohit...
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Linear Regression Dialog : Model

Linear Regression !-E

Model ] Fiesults | Flat | Predict |
Diata
Data Set: -]
Weights: | j

Subset Bows with: | vt Medel Dbjoct

v COmit Rows with Missing Yalues Save As:
“ariables
Dependent: j
Independent; <Al Ly

age

mMass
Formula: |

Create Formula |

Ok, Cann:el| App|y| | | current Help
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Linear Regression Dialog : Results

Model |  PResults ] Plot | Predict |
Frinted Results sawed Results
[ Short Output Sawe In: | j
W Long COutput [ Eitted %alues
[ ARMNOWA Tahle [ Besiduals

[ Carrelation kMatrix of Estimates

8], Cancel Ay | | Currenmnt Help |
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Linear Regression Dialog : Plot

Linear Hegression !-E

Model ] Fiesults | Flat ] Predict |

Flots Options

Besiduals ws Fit v Include Smooth
SgrtAbs Residuals we Fit [T Include Rugplot

Fesponse ws Fit Mumber of Extreme Points To ldentify:
3

FParial Residual Flot Options

—
—

—

[T Fesiduals Mormal Q0
[ REesidual-Fit Spread
—
—

—
Cook's Distance

—
Eadial Besiduals

—

] 8 Cancel Apply | | cLrrent Help |
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Linear Regression Dialog : Predict

Linear Regression !-E
Model ] Fesults ] Flot ] Predict ]
Hlew Data: | j CUptions

5 Confidence Lewel: |D.95
ane

Sanwe ln: | j

[ Bredictions

[ Confidence Intersals

[ Standard Errars

__________________ D K Cancel Al | | current Help |
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Linear Regression Dialog: Model

e Data

— Data Frame
o Select adataframe.
— Waeights
 Enter the column that specifies weights to be applied

to all observations used in the linear regression. To
weigh all rows equally, leave this blank.
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— Subset Rows with

e Enter an S-PLUS expression which identifies the rows to
useinthe analysis. To use al the rows in the data frame,
leave this field blank. The expression must evaluate to a
vector of logical values (TRUE values are used, FALSE
values are dropped), or avector of indices identifying
the numbers of the rows to use.

e Examples:
— Species == 'bear' only bears are used.
- 1:20 only thefirst 20 rows of the

data are used.
— Age>=13& Age< 20 only teenagers are used.
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— Omit Rows with Missing Values

e Check this box to omit from the analysis any rowsin
the data frame that contain missing values for any of
the variables in the model.

o If thisbox is not checked, S-PLUS will report an
error and halt the routine if any row isfound to have
amissing value in any of the termsin the model.

o Save Model Object

— Save As

 Enter the name for the object in which to save the
results of the analysis. If an object with this name
already exists, its contents will be overwritten.
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Formula

— Formula

* Enter aformula specifying the desired model. The
formula specifies which regression model isto be
fit. Inits simplest form a formula consists of the
response variable, atilde (~), and alist of predictor
variables separated by "+"s. Anintercept is
automatically included by default

— Create Formula

 Click thisto open aformula builder dialog used to
construct a formula specifying the desired model.
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The Formula Builder

 Formulas arerequired for statistical
functions for

— modeling and defining the response and
explanatory variable

— defining the structure of the model

 Theformulabuilder can be used to build
the following different models
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EXpression
T~F

Fat Fy
F.-F

F.: F,

F.* Ry

F, %in% F
F./F,
F'm

a

Meaning
T ispredicted linearly in F

Include both F, and F, in the model

Include all of F_ except what isin F,in the model
The interaction between F,and F,

F,+F, +F, . F

F,Is nested within F,

F,+F,%in%F,

All termsin F crossed to order m
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Formula Dialog

Formula == E

“ariable Special Term
Choose “Variable(s) [B4e Term Category | j
mass
Ciption | j
Farmat |
Transfarmation Add |
Add Femowe
Fesponse bdain Effect: (+) [ Femowve Intercept
Interactian: () bdain+Interact.: (*) Term | j
Quadratic: (x*2) Cubic: (™3] HiEmbye |
Farmula |
------------------- D K Can I:EI | Apply | | | i rrent Help |
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Linear Regression Dialog: Results

e Printed Results

— Short Output

* Check hereto display a short summary of the model
fit. Thisincludes
— the model formula
— the regression coefficients
— the residual standard error
— the degrees of freedom.
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— Long Output

e Check hereto display a detailed summary of the
model fit. Thisincludes
— the modd formula
— afive number summary of the residuals

— the coefficients; their standard errors, t-statistics and p-
values

— theresidual standard error and the degrees of freedom
— the multiple R-Squared value

— and the F test for the overall model with its degrees of
freedom and p-value.
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— ANOVA Table

* Check hereto display an analysis of variance table.
The sums-of-sguares in the table are for the terms
added sequentially (Type | sums-of-sguares).

— Correlation Matrix of Estimates

» Check hereto display the correlation matrix of the
regression coefficients. Thisisonly availableif the
Long Output is selected.
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Saved Results

— Saveln

» Enter the name of an S-PLUS data frame in which fitted values and
residuals of the analysis are to be saved.

— If an object with the name you enter does not already exist, then it
will be created.

— If you enter the name of a data frame that already exists and this data
frame has the same number of rows as the number of observations
used in the model fit, then the saved values are appended to this data
frame.

» Thisalowsyou to keep fitted values from a model with the
original data or to keep the residuals from a number of different
models for the same datain one data frame.

— If you give the name of an existing S-PLUS object that is not a data
frame or is not the appropriate size, then awarning isissued and a
modified nameis used.

— You may want to specify the same data frame as on the Model page.
This allows easy plotting of the fitted values or residuals with the

original data.
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— Fitted Vaues
* Check thisto save the fitted values from the model
In the object specified in Save In.

— Residuals

e Check thisto save the residuals from the model in
the object specified in Save In. These are the
ordinary residuals; the response minus the fitted
value.
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Linear Regression Dialog: Plot

* Plot Page

— Plots

e Residualsvs Fit

— Check thisto display aplot of the residuals versus the
fitted values.

— This plot isuseful for checking the fit of the model,
looking for outliers, and for checking the assumption of
constant variance.

e Sgrt Abs Residuals vs Fit

— Check thisto display aplot of the square root of the
absolute values of the residuals versus the fitted values.
This plot is useful for checking for the constant variance
assumption of the model.

— This plot is useful for looking for outliers and checking

the assumption of constant variance. i



* Response vs Fit

— Check thisto display aplot of the response variable versus
the fitted values. Theliney = x isaso drawn on the graph.

— This plot isuseful for checking the fit of the model

e Residuals Normal QQ

— Check thisto display a Normal quantile-quantile plot of the
residuals.

— This plot is useful for checking the assumption of normality
distributed errors

* Residual-Fit Spread
— Check thisto display aresidual-fit spread plot.

— Thisisavisua analog of the multiple R-sguared statistic,
which measures the proportion of the variability about the
mean is “explained” by thefit.

— Redlly it istwo plots: aquantile plot of the centered values
(fitted minus their mean) and a quantile plot of the residuals.
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— It compares the spread of the fitted values to the spread of
the residuals.

» |f the spread of the fitted value islarge relative to the
spread in the residuals, this shows that the fit has
“Important” variablein it

» |f the spread of the fitted value isamost as large as
the spread in the residuals, this shows that the fit is not
helping much to predict the response variable.

e Cook's Distance

— Check thisto display aplot of Cook's distance values
versus the observation number.

— This plot is useful for identifying potential outliers.

— A comparison is made between the full model and the
model that lacks the observation, for each observation in
the data set.

— The vertical lines on the plot represent the difference
between the two models. The longer the line, the more

Influence that point has on the estimates.
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e Plot Partial Residuals

— Check thisto display partial residual plotsfor al the terms
In the model. A partial residual plot isaplot of ri + bk xik
versus xik wereri isthe ordinary residual for thei-th
observation, xik is the i-th observation of the k-th predictor
and bk is the regression coefficient estimate for the k-th
predictor.
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Options
— Include Smooth

» Check thisto display a smooth curve, computed
with loess.smooth, on the Residuals vs Fit, Sgrt Abs
Residuals vs Fit, and Response vs Fit plots. See the
on-line help for loess.smooth for details.

— Include Rugplot

» Check thisto display arugplot on the Residuals vs
Fit, Sgrt Abs Residuals vs Fit, and Response vs Fit
plots. A rugplot is a sequence of vertical bars along
the x-axis that mark the "observed" x values.
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— Number of Extreme Pointsto |dentify

 Enter the number of extreme points that will be
Identified on the Residuals vs Fit, Sgrt Abs
Residuals vs Fit, Residuals Normal QQ, and Cook's
Distance plots. The row names from the data frame
specified on the model page will be used to identify
the points.
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e Partial Residual Plots Options

— Include Partia Fit

* Check thisto include the partia fit for the term on
the plot.

— Include Rugpl ot

» Check thisto display rugplots on the partial residual
plots. A rugplot is asequence of vertical bars along
the x-axis that mark the "observed" x values.

— Common Y -axis Scale

e Check thisto givedll the partial residual plotsthe
same vertical units. Thisis essential for comparing
the importance of fitted terms in additive models.
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Linear Regression Dialog : Predict

 New Data
 Enter the name of a data frame to use for computing
predictions. It must contain the same names as the
termsin the right side of the formula for the mode!.
If omitted, the original data are used for computing

predictions.

e Save

— Saveln
e Enter the name of an S-PLUS data frame in which
predictions, confidence intervals and standard errors

are to be saved.
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— Predictions

» Check thisto save the predictionsin the data frame
specified in Save In.

— Confidence Intervals

» Check thisto store lower and upper confidence
limits in the object specified in Save In. The column
nameswill be"N% L.C.L." and "N% U.C.L." where
N Is 100 times the value specified in Confidence
Level. These confidence [imits for the mean
response are computed as the prediction plus or
minus t-value times standard error.

— Standard Errors

» Check thisto store the pointwise standard errors for
the predictions in the object specified in Save In.
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e Options
— Confidence Leve

 Enter the confidence level to use when computing
confidence intervals. This value should be less than
1 and greater than O.

« S-PLUS |language functions related to
Linear Models:

— Im, plot.Im, predict.Im, print.Im, summary.Im,
aov, gam, glm, loess, nis
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Example:

Fit alinear model for the mass data.

Step 1
Open the linear
Regression Dialog

v

S-PLUS - [Object Explorerl] _ O] x|

T:’; Eile Edit “iew |nsert Format Data Graph Opfions  Window Help == ﬁ
D2l i Data Summaries » hear -l &2 1 | Bt
Compare Samples 4
am < |
= @G X Power and Sample Size »
[hiteh ]jeain st ' :j 1 at |

BN ] i Ohject 3 R
& Graphs age ANOVA b Robust ..
23‘?;:5 Mixed Effects b BohustLTS.
Generalized Least Sguares »  Stepwise..
Survival 3
Trea < Generalized Additive...
Compare hModels... LD;?' (heos)
Monlinear...
Cluster Analysis 3
Mulivariata . Generalized Linear...
o Log-linear (Poisson]..
Quality Contral Charts v Logistic..
Fesample »  Prohit.
Smoathing 4
Time Series 3
Modified MUK

Step 2

the Data Frame

Fill the text field for

v

Plat ]

Linear Regression

Model ] Predict

Results l

Data
Data Set:

Wieights:

Subset Bows with: Save Modsl Object

] Ix]
|

W Omit Rows with Missing Walues Save As:
Warighles
Dependent: >
Independent: <ALL>»
age
mass
Formula: |

Create Formula

Ok | Cancel| Apply | | current

Help




Step 3
Click on Create
Formula

v

Linear Regression

hdod

Ciata

Data Set:

Weights

Subset Bows with: |

sl ‘

Results l

Plot l

Fredict

Sawve Model Object

W Omit Rows with Missing Walues Save As:
“ariables
Dependent: j
Independent: <Al >

age

mass
Formula: |

Create Fo rmulﬁ ‘

(].4 | Cancel‘ Apply‘

‘ current

Help

Step 4 *
Select the response
and the predictor variables

Formula

“ariahle

v

Special Term

Choose WMariables: Term Categony: |
Mass
Option: |
Farmat: |
Transformation ‘ Add ‘
Add Femowe
Besponse | " Remove Intercept
Interaction: () ‘ bdain+Interact : (4 ‘ Term: |age
Guadratc (2 ‘ Cibic po3) ‘ Feme ‘
Eormula: |mass”age
Ok ‘ Cancel ‘ Apply ‘ ‘ current

Help
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*

*To select the response variable of the model, select mass from
the choose Variables list box

Click on the button Response to set the chosen variable as the
response

«Select the predictor variable, which is age from the choose
Variableslist box

«Set the predictor by clicking on the button M ain Effect: (+)
Click OK inthe formula Builder.
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Step 5
The Model Dialog
should look like this

Linear Regression

Model \ Results \ Plot \ Predict

|

Data
Data Set: |age j
YWisights: | j
Subset Bows with: | i
W Omit Rows with Missing Values Save As:
“ariables
Dependent: j
Independent; <ALL»

age

mass
Formula; |mass”age

0K ‘ Cancel‘ Apply‘ ‘ current

Help

Hit Ok. The result
depends on the
choices you make
In the Result,

Plot and Predict
Dialog
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Example: Short Output

ﬁ Reportl e b

*++ Tipear Model *+*

Call:

Im{formula = mass ~ age,
data = age,
na.actlon =

na.exclude)

Coefficients:
(Intercept) age
148 -1

Degreez of freedom: 16 total; 14 residual
Residual standard error: 8.3

| i
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Example: Long Output

T

**¥+ Ti1near Model **+

Call:

Imiformula = mass ~ age,
data = age,
na.actlion =
ha.exclude)

Coefficients:
(Intercept) age
143 -1

Degrees of freedom: 16 total; 14 residual
Residual standard error: 8.3

Call: lmi{formula = mass ~ age,

| |




Example: ANOVA Table

aﬂepulﬂ 101 x

**#* Linear Model ***
Analysiz of Variance Table
Response: mass

Terms added sequentially (first to last)

DEf Sum of 3g
age 1 2060
Residuals 14 373
Mean 3g e
age 2060
Residuals 70
F Value
age 30 j
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Example: Correlation Matrix of Estimates

a Reportl

*++ Tinear Model **+*

Call: lm({formula = mass ~ age,
data = age,
na.action =
na.exclude)

Residuals:
Min 10
-12.68249288 -5.0563453°%
Median 30
-0.387633127 6.7444206
Max
14.010840%9
C“oefficients:

Talue

(Intercept) 148.0506753568
age -1.0:23589254

gtd. Error

a a - A A
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Residuals

Residuals

Example: Plots

15

10
I

a1

-10

Fitted : age

15

a2

ar

Quantiles of Standard Normal

sqri(abs(Residuals))

mass

a1 °
S a2
S
) ° =
o o
® | o °
8 | o
o S
w ° o
el o
o
° 4 o °
o | ° g @
~N ) o
°
ER ¢ 8- °
° o
o
3 o
o
o
o | o o
o T T T T T T T T
70 80 90 100 70 80 90 100
fits. Fitted : age
Fitted Values Residuals
o <
3
oo 188
o
o
o o
S E
o0 © g |
° o
00
oo
g
o o g
8
o s oo 8 S i
°
o o 3
o 00 8
o
o
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o o
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Index

f-value
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Example: Plot of theline on the scatter plot

e To Createthe plot
— Select the data columns
— Open the 2D Palette
— Click the 2D Linear fit plot

&
£ &
@
Ed
@
@
&
@
&

@\\

Muscle Mass
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Exporting Data
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Exporting Data

Exporting datato ASCII files

Exporting to Encapsulated Postscript Files
Printing

Embedding an S-Plus Graphics in Another
Application

Creating a PowerPoint Presentation
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Exporting data to ASCII files

e Fromthe“Main Menu” Select “File’
— Select “Export Data”
— Select “To File”

— “Export Data” Dialog appears

 Inthe “Data Specs’ dialog specify the following
— Specify afile name
— Select afile Type here use Text Files (*.txt,*.prn)
— Specify the data object being exported
 Inthe “Option Page”
— Specify the delimiter
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» by default the delimiter is the comma

» user-defined delimiters must contain 8 or fewer
characters

» an empty field is exported with fixed length line
— Specify whether to include column namesin thefile

— Specify whether to have quotation marks used to enclose
character datain thefile.

e Click “SAVE”
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Example: Exporting datato ASCII files

o Export air built-in-data
frameto an ASCII file

Step 1

5-PLUS - [Object Explarerl]

5&' N Edit View Ihset Format Data Statisics Graph Options  Wndow Help

S 09 B B blnear <& |1—v‘ W@ K

New.. Chrl+hl
Open... Chl+0
Close

Closa All

IT=] 2z

-

Save Cl+S
SaveAs..
Save All

Workspace

Inport Data
Export Data

Creste PowerPaint Presentation...

Load bodule...
Load Likrary..

1 A mygraph.sor

ZANairsor
3D:\sp2000isampleshexfuel sdd
4CATEMPADS] 5

Ext Alt+F4

HEE
=18l

[

of Data Fage: j 1 of |
| Pos ‘ Data Class | Dirnensi... |

b dataframe 1114

b dataframe 11136

b dataframe bilixd

b design Bed

b dataframe 1285

b dataframe M1
mz”

To ODEC Connéction... .

B list b

6 dataframe B3

6 dataframe 443

6 dataframe Biheh

6 dataframe B3

6 dataframe 32HE

§  dataframe e

B design 96:5

B design 364

§  dataframe B1xd

§  dataframe ]

§  dataframe 1000x19

&

Exponts a data sheetto an ASCH format file

hadified NUM
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Step 2

Export Data
Data Specs \ Options

7] %]

Save in: |E| Spluscourse

RNl f=} ==

=| authors bt
=] gpabe
=] qun.txt

File name: |

Sawve |

Sawve as type: |ASCII Text Files (bt prm)

ExportFrom

j Cancel

Data Set:

Columnis), | ALL

Help
|
v | FRowls): |ALL

Step 3

Export Data

id EY

Data Specs ] Options
Export Options

Delimiter: |
Column Names: v
Bow MNames: v

Duote Char Data: =

Line Length: |
Eormat String: |
File name: |air.t>-rt Save |

Sawve as ype: |ASCII Text Files (“tt™.prn)

Export Fram

j Cancel

Data Set: air

Columnis);, | ALL

Help
= |
> Rowls) ALl
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File Edit Search Help

Result

PHDwNames",“Dane",“radiatiun“,"temperature","wind"
"{",3.45,190.00,67.00,7.40
"gv,3.30,118.00,72.00,8.00
"av,2.29,149.00,74.00,12.60
"4 2oE2,313.00,62.00,11.50
"5, 2.84,299.00,65.00,8.60
"g§',2.67,99.00,58.00,13.80
"yv,2.00,19.00,61.00,20.10
"|r,2.52,256.00,69,00,9.70
gL 2 22,290.00,66.00,9.20

"or, 2,
BREN-3
"2v,2,
13", 3.
"4,
5", 3,
"G, 2,
T

41,274.00,68.00,10.90
£2,65.00,52.00,13.20
41,334.00,64.00,11.50
24,307.00,66.00,12.00
82,78.00,57.00,15. 40
11,322.00,68.00,11 .50
22,44.00,62.00,9.70

00,2.00,59.00,9.70
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Exporting to Encapsulated Postscript Files

e To export Graph sneet to EPSfile

e Fromthe“Main Menu” Select “File’
— Select “Export Graph”

— Select the desired file type in “Save as Type”
* Here choose EPS[* .EPS]

— Type afilenamein “File Name”
— Select “Save” 1o save the sheet
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New. Cuten

Open Ctrl+0 s Graph Options MWindow Help i Eﬂ

Close WA 3 B Ri[Linear -] B[l -] B @ K2

Close All
" RN

Save Crl+5

Sawve As

Sawe All

“Workspace >

Import Data L3 o [ .

Expart Date. 3 s & e T e a .
St % Erint Graph Sheet Cirl+F = i °

Print Setup... cor e L eEeT

Send. ° B ’

Create PowerFoint Presentation s ° . ‘ -

Send Graph To Other App ®a R

Load kModule... ° °

Load Librar... @

1admygraph.sgr T T T

2 Alairsgr 3 4 5
3 DAspZ000Ysamplesexiuel.sdd ozone
4 CATEMPADS sdd
o |- P
Sevesag_ bat Alt+F4 Madified LR

Save in: |aSpIuscourse j 5 m

Step 2

File name: |mygraphlEPS Export |
Sawe as bvpe: |Encapsu|ated FostScript j Eoncel
Help

| =
Height: Auto - Wh'iclth: Auta - Units:  [Auto ~
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Printing

— You can print
o S-Plus Graph Sheets
o Data Windows
* Report files
o SCripts
— Using the Print button you can print the current
sel ected window

— You can also Print using the “Print” Dialog
o Select “File
o Select “Print”
o Select “Ok”
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Embedding an S-Plus Graphicsin
Another Application

 The“Send Graph” button
copies the current Graph
sheet to the clipboard, then
switches automatically into
a specific application for
pasting.

e Customizing the“Send
Graph” button

— Right-click on the “ Send
Graph” from the “Toolbar
Button Object” dialog

i

 Ingert Button...

Hide

Copy

Delete
EditImage..

Button...
Command...
Image...

. bave ToolbarButton Object as default

Help
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— Scroll through the Built-In Operation choose
o $$Graph$Send_Graph To Other App
— Usethe “Browse’ button and Specify the complete path

to the target application’s .EXE file.

» For example, browse through the Program files of the computer
to find the “Winwor d.exe” file.

— Click OK.

— Notethat: the Send Graph button icon changesto
reflect the target application Ei

ToolbarButton Object [27]

Button l Camman d Image l
Camman d Opt
Built-ln Operation: |$$Graph$Send_Graph_TD_Other_App j
Command: |C:'\Pr|:|gram Files\Microsoft Office, Office’\WWineword exe
Browse |
Paramet |

272
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Example: Using the “Send Graph” button

o Select the Graph shest.

* Click onthe“Send Graph” Button e}

* Thetarget application is, Microsoft word, is launched, and a message
appears indicating the Graph sheet is ready for pasting.

e Click “OK” to confirm the message

» Paste the graph sheet in the Microsoft word document by choosing
EDIT/PASTE.

Link Information H

The 5-PLUS graphshest 'GS1' has heen copied to the cliphoard and can now
be inserted into the dacument of your choice by using Edrt/Faste in
'C:\Program Files\Microsoft Officel Office\Winword. exe’

o . -
P —— 1 2 2 a
S
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* To edit the embedded S-Plus object:
— Double-click on the embedded S-Plus object

— Edit the S-Plus graph by double clicking or
using the right-click menu item

— When finished editing, click anywhere outside
the embedded object
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Creating a Power Point Presentation

e |n order to create a PowerPoint
Presentation, make sure of the following

— The PowerPoint options enabled during
installation of S-Plus 4.5

— The S-Plus graph sheets you're planning to use
are saved

— Y ou have power point 7.0 or higher
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Example: To create a PowerPoint presentation

— Export the S-Plus Graph
file“scatter.sgr” into a \

PowerPoint presentation
— Click on the PowerPoint

pre%r]tatl On button On the Welcome to the PowerFoint Presentation Wizard.,
standard tool bar '{ﬂil M e il
bicrosoft FowerFaint presentatian.
— The PowerPoint

When you are finished, you will have a
complete FowerFoint presentation saved to

presentatl On WI Zard WI I I ;::]i;tgghtaining all the graphs wou chose to
startup, click “Next” on the

Cancel Mext >
“*Welcome Screen” -
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Z:PowerPoint Presentation Wizard

— Click onthe“Add Graph” ]

ke Flease choose the graph sheet files to

add to wour FowerFoint presentation.

button to find S-Plus graphs \' Eoetel e
on your system that you would

like to add to the list for this
presentation

— Click “Next” to moveto the
next page of the wizard

— Click “Finish”. PowerPoint is
started and the graphs you I
chose areinserted in slidesina ¥
new PowerPoint presentation.

Fresentation Mame: Untitled

Chsample data setshSpluscourse ‘\scatte

I%ﬂ IE
< i}
m 0
[ =
3 @, o

! Add Graph.. | Bemowve Graph |

Cancel < Back | IlExt > |

The wizard is now reacdy to use PowerFaint to create a
presentation based an the graphs wou've chasen earlier.

Fresentation Mame: Untitled

Status:

Click on Finish button to create a FowerFoint presentation
0.




— Savethefilein your

PowerPoint
presentation before
you exit the

PowerPoint Wizard.

[¢] Microsoft PowerPoint - [Presentation1] !Em
_|=] x|

Bile Edit Yiew Insert Format Tools Slide Show Window Help
B

DEE & - 9% [@ ? TimesNewRaman + 24 + B U =Z A Comman Tasks » 2
1@
0
o
200 4 . J
o 0 2 °o &
& oy e
oo0 = i [
o L o
200 4 o %
)
100
L)
o
L)
0
T T T T T
1 2 3 4 5
OZone
Jv[EEase ]
Draw » | [ tumsShapes - S WO E 4 B &-2-A-=S =B .
Default Design 2%

Slide 1 0f 1
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Objectives:

e Creating Script Flesfrom the History Log

 Linking the History Log to a Toolbar
Button

e Customizing Toolbars, Menus, and dialogs
* Restoring the Default Toolbars
e Creating Custom menu Item and Dialogs
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* Everything donein S-Plusisrecorded
behind the scenes in the S programming
language.

e Thiscode can be viewed at any time by
displaying the History L og.

 TheHistory L og can be saved edited and
re-executed to automatic repetitive tasks.
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Viewing the History Log
« Click onthe History L og button ' H

1

#j History - program =] B3

1

Result :

4

guiopen({ "OhjectBrowser",

FileName = "d:%%\&plus45iiusersiithilalih\_Prefsi\Defa
Hide = F,

dhow = "Normal™,

Top = "auto”,

Lett = "auto”,

Width = "420",

Height = "430")

guiCreate{ "BrowserPage", Name = "Object Erowser5Page 1

GroupItems = "7,
BrowserTabhToolTip =
ImageFileName = ",
fhowoOnlyFolders = F,
Filter3tring = "(al1l)",
CaselensitiveFilter = T,

DatabhaseFilter = ", _Iﬂ
L3

e Close the window.

e Choose No if prompted to save the History L og.




Clearing the History Log
i

iIck Window
ick History
Ick Clear Display..

Result

IR

Commands... Chrl+l

Lnhide...
Cascade CHrl+Shift+C
Tile Yertical Cirl+Shift+

Tile Haorzontal Ctrl+Shift+H
Atrange lcons

v Commands Window
1 Commands

v 2 Object Explorer

> ThereisNO History Log.
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Creating the History Log

e Forthe“air” dataframe

 open the data window

e create a scatter plot for radiation versus ozone
 Insert atitle Scatter Plot”

« Save the Graph as* Graphl.sgr”

 Now look at the History L og.
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5-PLUS - [History - program] = [&] x|

Eile Edit “iew Insert Format Script Data  Statistics  Graph  Options  Sindow  Help 8| x|

D@l g | |@ || | | ol & ble| s -] ] @

| a)

1 1

buiOpenview("data.frame",Name="air") ks

guicreate( "GraphShest",
PageOrientation = "Landscape®,
Units = "INCH",
PageWidth = "11",
PageHeight = "3.5",
DisplayMargins = F,
PrintTopMargin = "0",
PrintBottomMargin = "0O",
PrintLeftMargin = "0,
PrintRightMargin = "0",
GraphfheetColor = "Bright White",
PrintBackground = F,
TopOffset = "0.27,
BottomCEfset = "0.27,
LeftCffset = "0.2"7,
Rightoffset = "0.Z",
Horiz8pacing = "0.2",
VerticalS8pacing = "0.2", =

Feady kodified LIRA
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Creating Script Filesfrom the History Log

e Openthe“History Log” window
e Do“Save As’ fromthe“File’ menu

o Specify the name of the file (The extension is
“ssc”). Name the file Mygraph.ssc

e Hit Save
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Editing Script Files

« Scroll down to the statement you want to
change

e Changet
« Savethefile
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Example: Editing Script Files

— Change the Main Title from “ Scatter Plot” to
“ Scatter Plot of Radiation versus Ozone”

« Scroll down to the statement you want to change
gui Create( "MainTitle", Nane = "GS1$1%$1",

UseDate = F,
UseTime = F,
Title = "Scatter Plot",
xPosition = "Auto",
* Change

— Title = "Scatter Plot", To Title = " Scatter Plot of
Radiation versus Ozone"

e Savethefile
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Executing Script Files

e Fromthe“File’ Menu choose “Close All”

e Fromthe“File’ Menu in the recently
opened fileslist select “MyGraph.ssc”

e Click onthe"“Run” button to run the script
file

b
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Example: Executing the Script Files
Step 1 Step 2

S-PLUS - [air] = [=] =] S-PLUS = [=] =]
[l Edit “iew Insent Format Data  Statistcs Graph Ogfions Window Help _ =1 =] File Edit Vew Data Stfistics Graph  Options  Yindow Help
SN B O W & B R [Linear e mh -] B G w2 O = o W OEE - @i [Linear Sl |0 -] B N
= |22 B O
4 s 6 7 ﬂ
e Ctrl+S ature wind
Save As 67.00) 7.40)
Save All 75.00 5.00
Workspace r [74.00] 12.60) o L Lot
Import Deta » [52.00 11.59 L~ Lo s L L 2
Expon Data » [65.00] 5.60 Lt =2 |8k I e
Bl |
Erint Data Sheet Ctrl+P 59.00) 13.50 lé K e l% l%
Print Setup... 61.00 20.10 e
e 69,00 9.70) L e s (1 Lok (4
£ £6.00 3.50 L= = i ]
Create PowerPaint Presentation, ® | L L& |
68.00) 10.90) 12 = = s =
Load Module S5.00)| 13.20
S £4.00) 11.50
1graphl sar 66.00)| 12.00]|
2Moaranh sst 57.00 12.40
3 graph1l sgr
I 63.00) 11.50) Jv|
v
Exit AltF4 Modified UM Reach NUR
S-PLUS - Mygraph.ssc _[=] =] S-PLUS - graphl.sgr _[=] =]
Fils Edit ¥iew Inset Format Seript Data Stotisics Graph  Options  YWindow  Help File Edit ¥ew Inset Format Data  Statisics Graph  Ogtions  Window Help
D==d & B - = Oy E =8 |[Linear -l B0 -] B & K2 DE=d & = DY E =l [Linear -l B0 -] B @R
» | o0, 2} - | W
Mygraph_ssc - pragram i =] 3 graph1.sgr _[o]x]| & _ o] x| 8] =1
1 1 ‘ it B
guiopenView("data. frame™, Hame="air ") i' ‘ —— o guiOpenvicw("data.frame”, I~
guiModify( "Toolkbar”, MName = "PlotsZD", i1 2.4 190 guiModi £y
Hide = F) 2 3,20 118 Hide = -
guiCreate( "GraphSheet”, e Plotor Radimion wrs e Gzore = 2,29 149 guicreate L =
PageOrisntation = "Landszapes”, a > 62 313 Pageo & e
Units = "INCH", Units Ii M
Pagewidth = "11", 5 2.84 299 Pagew. =
PageHeight = "8.5", = > 67 =) PageH = [
DisplayMargins Displ | [
PrintTopMargin = 7 2.00 19 Print a [
PrintBottomMargin P 252 256 Erint
PrintLeftMargin = Print L& <
PrintRightMargin . 9 2.22 250 Print! &
Graphifheetlolor = "Bright White", 10 2 .91 274 Sraph
PrintBackground = F, j 11 Se2 &5 4
— : "Ciwhoample data =
12 2.4 334 setshN\Epluscoursei\gra
13 3.24 307 Phl.=sgr”
3
a 1 KR 7
Page 1% ﬁ_l =

Ready UK Ready, UK



Linking the History Log to a Toolbar Button

— To run this session automatically by clicking a
button, we need to attach the history log to a
toolbar button.

 Openthe“History Log”
» Select the desired commands in the History Log by

dragging the mouse until just after the following
commands

gui Save( "Script", Name = "Hi story",

NewNanme = "mygraph"”,

FileNanme = "C:\\sanple data sets\\nmygraph.ssc")
gui Save( "Script", Name = "nygraph",

FileName = "C:\\sanple data sets\\nmygraph.ssc")

 Link the History Log to a button by dragging the
sel ected command onto the main toolbar and dropping
them anywhere in the tool bar 5
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e Totest the button

— From the File menu,
choose
e Close All

 Click No when prompt to
save any file

» Click on the new toolbar
button

S-PLUS - graphl sgr

File Edit “iew Inset Fommat Data Statistics Graph Opfions Window Help
I 54 @

NEH & 2@ VOSB! klnear - BN ¥ @NE
i graph sqr _[0]x] 8 -[0/x|
B
0Z0Ng radiation |temperature
Scatter Plot of Radiation versus Ozane 1 | 34 W Fiots20
2 330 el lele
) . 3 2.29 Lzl x W E
wiiq . 4 260 YU
: Sy T 5 284 5 B I e 1 s
g :w 6 267 [ (WP [ [
% CLEe (58 ol W (i L
", : O LpEERWO
: : 28 ekl
9 222 Iy mml e
! 10 241 q10 Ay
L ‘ngﬁ I 1 262 60,00 58,00
12 241 334.00 54,00
BlE P! e Jj i 87 7810 57 mLIJ
Ready HUM
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Moditying Toolbar buttons

— To edit the tooltip text
* Right-Click on the button to display a context menu
e Choose “Button” from the menu
* Inthe Tip Text field, type“My Graph”
* Click Ok

— To reposition the toolbar button

e Hold downthe ALT key while dragging the toolbar
button to a new location

» Release the mouse to drop the button
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Example: Edit thetooltip text

Step 1 Step 2
2 = 2 =

S-PLUS e .
File Edit “iew Data Stafistics Graph Options ‘Mindow Hslp ToolbarButton Object [36] !-m
B Eo EHO0E & SEliinear ~le  El -] B 6@ W8 Button l Cormmand l Image l

Ingert Button g

Open Script

e Marne: [ Hide

Copy e

Delete

Editimage Twpe: v Delstable

Button i

Command Action: Fun > W Enahle Button

Image

Seawe ToolbarButton Object as default . An DDCUmEntS o

a Document Typels): | i J
Tip Text [UserFn1.55C

ok | Cancel| | | current Help

Step 3 Result
— <=

- S0 0K mEBEEDE v -@ |

ToolbarButton Object [36] = e 5-PLUS 10:20:20 cven (23 T R O =) I
Buan l CDmmand l |mage l File Edit Yiew Data Statistics Graph Options Wyindow Help

D= - s = 0w R 2. @ [Linear  <le [l -] Bf | 6@ | "2 5

Mame: UserFnl [T Hide
Type: BUTTOMN > v Deletahble

Action: Eiun A W Enahle Button
Document Typels): |Any Documents j
Tip Text: |My Graph|

oK | Cancel| Apply| | current Help

My Gragh MNUR




EXERSISES




DATA Import & Manipulation

1. Import the following data sets

a. c:\Spluscourse\gpa.txt
b. c\Spluscourse\cardata.x|s
C. c:\Spluscourse\gpadata.sd2

2. Import c:\Spluscourse\cardata.xls by
choosing only the small type cars. This can
be done by specifying the following
statement in the filter page where Type =
Small . Call the data frame car.small.
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3. For the gpa data frame

a. Create anew variable called

* School . Average” which equalsto
“(HSM+HSS+HSE)/3”

b. Change the column names as follows
HSM To HighS.Math.Avg
HSS To HighS.Science.Avg
HSE To HighS.English.Avg

c. Create two data sets one that contains the
Femal e data and the other that contains the
Males data.
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d. Create asubset of the gpa dataframe,
extracting all observations for which the GPA
IS less than the mean of all of the GPA. (The
mean(var) automatically computes the mean of

var)

4. Mergethe authors and books data frames
as In the examples, except click the Data
Frame 1 box in the Include Non-M atched
Rows in section of the dialogue. What
happened? How does it differ from the
outcome In the examples?
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5. Mergethe author s and books data frames
as In the examples, except click the Data
Frame 2 box in the Include Non-M atched
Rows in section of the dialogue. What
happened? How does it differ from the
outcome in the examples?
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DATA Export

6. Export the following data frames
a. gasto aSAS data set
b. guntoan ASCII File

/. For the GPA dataframe.

Create a Histogram for each of the variables.
Create a powerpoint presentation for those
graphs.
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Graphs

8. For the GPADATA do the following

a. Create a2D Scatter Plot with SATM in the X-
axisand SATV inthey-axis
Change the x-axis Labdl to “SAT MATH SCORE”
Change they-axis Label to “SAT VERBAL SCORE”
Change the Font Size for the two Axis Title to 20.
the Color for the two Axis Title to whatever you like.

L et the x-axis and y-axis range be from O to 800 by
100.

Rotate the x-axis |abel to 30 degrees

301



b. Create aHistogram Plot for one of the
variables then,
Insert atitle

Change thefill color, fill pattern, pattern color, border
color and the border weight.

c. Place the two plots on one Graph sheet.
d. Send the Graph to a Power Point Presentation.

9. For the gpadata data frame create a
histogram for the SATM where SATM >
600
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Summary Statistics

10. For the gpadata data frame do the
following

a. Compute Summary Statistics for both variables

b. Construct a Linear Regression model. Take
SATM as you independent variable

c. Create a 2D- scatter plot with the regression line
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History Log & Script Files

11.
e Clear you History Log
e For the gpa data frame do the following

— Create a histogram for the SATM
— Insert atitle

* Open the history log

e Create a Script File from the history log

« Change your Title and Save the Script File
Agan
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* Execute the script file you saved
 Link the history log to atoolbar button

* Change the tooltip text to something
meaningful
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Solution




1. a. Import c:\Spluscour se\gpa.txt

S-PLUS - [Object Explorerl] _ [F] %]

% |==8 Edit “iew Insent Format Data Statistics Graph  Opgtions  Window Help - | = ﬁ
Llew... Ci+M 8 O %5 B 3t W Linear -| & 1-| B G K?
QDpen... Ctrl+0

Close
Close All of: Data Fage: :l of

Save Cirf+2 | Fos | Data Class Dimensi... |

Save A5,

o M=lae

Sane Al

Wiorkspace 4

% 1 Export Data *  From QDBC Connection

From Bloomberg...

Create PowerFoint Presentation. .. From FAME...
Frorm kIM...

Load Module...

Load Library. .

1 graphl.sgr
2 Myaraph.ssc
3 graph11.sgr
4 scatter.sgr

Exit Alt+F4

il

Impons ASCI, EXCEL LOTUS, dBASE and other file types into a data sheet IR
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Import Data

2] %]

Data Specs l Options l Filter l
Look in: |ﬁSpIuscuurse j ﬂ
% lagexls a.bd [ Patients sd?
""" air id Gpal.sd? 8 ]scatter.sgr
""" authors td Fl Gpadata.sd?
% ]authors xls 8 ]graphl.sgr
% books s 8 graphll.sgr
St 2 A cardataxls E] guntd

ep Fd Drug.sd? 8 1Mygraph.ssc
405 5d2 [ Patient sd?
File name: |gpa.b-:t Open
Files oftype:  |ASCI Text Files (*prm.* td* asc) | Bhaay
Import Ta Help
Data Set; |gpa j
Target Start Col: |1 j Ereview Onky: [ curremnt
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Result

S-PLUS - [gpa] _ =] x|

@ File Edit “iew Insen Format Data Statistics Graph Opgtions  Window Help ;@ﬁ
O = L WOy E . E.ﬁLinear - | & ’]_v‘ﬁf{ﬂﬁlk‘?
EEE B (e nii]E=s 4 EEE
1 2 3 4 : 7 ﬂ
GPA HSM H=S HSE SEX
il 5.3 10.00 10.00 10.00Female
2 5.14 9.00 9.00 10.00Male
3 3.84 9.00 5.00 6.00Female
4 5.34 10.00 9.00 9.00Male
3 4.26 5.00 5.00 5.00Female
B 4.35 5.00 5.00 £.00Female
7 0.33 9.00 7.00 9.00Male
8 4.85 10.00 5.00 £.00Male
9 4.76 10.00 10.00 10.00Male
10 5.72 7.00 5.00 7 .00Female
11 4.08 9.00 10.00 7.00Female
o2 5.38 5.00 9.00 £.00Female
i3 2.40 5.00 5.00 7.00Female
14 5.50 5.00 7.00 £.00Female
15 0.69 10.00 10.00 8.00Male =
] ] 2
Reacdy I
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1. b. Import c:\Spluscour se\car data.xls

S-PLUS - [Object Explorer1] _ || x|

!E' |=|=8 Edit %iew |nsen Format Data Statistics Graph Options  Window Help i = ﬁ
Mew.. ColeN B [ %5 B 34 13 W |Linear - | & 1~ B @ W?
Open... Ctrl+0

Close
Close All of. Data Fage: :l of

Save CHf+S | Fos | Data Class Dimensi... |

Save AS..

M=l

Save All

Wiorkspace *

Step 1 Export Data »  From QDBC Connection,®

From Bloomberg...

Create FowerPoint Presentation. .. From FAME ...
From kIk...

Load Module...

Load Librany...

1 graphl.sgr
2 Mygraph.ssc
3 graph11.sgr
4 scatter.sgr

Exit Alt+F4

il

Impons ASCI, EXCEL LOTUS, dBASE and other file types into a data sheet IR

310



Import Data

Data Specs ‘ Options l

7| X

Look in: |a Spluscourse

-] & | ==

24 authors xls
3 hooks xls

todata xls

File name: |E:ardata.xls Open
Files of tvpe: |Micrusuﬁ Excel Files {*.x*) j G
Impart Ta Help

Cata Set;

||::ard ata

Target Start Col: |'I

j Ereview Only: [

3

|< | current
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Rresult

S-PLUS - [cardata] _ =] x|

@ File Edit “iew Insent Format Data Statistics Graph  Opgtions  Window Help ;@ﬁ
Dl & 4 B o Y 0O%Y E .l & Lnear - | & mﬁg R Y
EEE B pjWepiilij=E=s 4E ELEE
1 2 3 4 2 6 7 ’i‘
Price Country Reliability Mileage Type Yaight Disp.

1 8595000054, 4 33.005mall 2560.00 97,00

2 740200154, 2 33.005mall 2345.,00 114.00

3 6319.00Korea 4 37.005mall 1545.00 81.00

4 6635.00Japan/USA 5 32.005mall 2260.00 91.00

o 6599.00 Japan o 32.005mall 2440.,00 113.00

& 8672 .00Mexico 4 26.005mall 228500 97.00

7 7399.00Japan/UsA 5 33.005mall 227500 97,00

(5] 7254.00Korea 1 28.005mall 2350.00 95,00

g 9599 .00 Japan o 25.005mall 2295,00 109.00

10 5866.00Japan LA, 34.005mall 1900.00 73.00

11 8748.00Japan/UsA S 29.005mall 2390.,00 97,00

12 6455.00 Japan 5 35.005mall 2075.00 89.00

L5 9995 00 Germary 3 26.005mall 2330.,00 109.00

14 11545.00U54 1 20.005porty 3320.00 305.00

5 9745 00154, 1 27 .00Sporty 2885.00 153.00 -]
FEEE| 0
Reacdy IR

312



2. Import c:\Spluscour se\cardata.xls
where Type = Small

S-PLUS - [Object Explorerl] _ [F] %]

% I=8 Edit “iew Inset Format Data Statistics Graph  Opgtions Window  Help ) Eﬁ
Llew... Ci+M 8 O %5 B 3t W Linear -| & 1-| B G K?
QDpen... Ctrl+0

Close
Close All of: Data Fage: :l of

Save Cirf+2 | Fos | Data Class Dimensi... |

Save A5,

o M=lae

Sane Al

Wiorkspace 4

Export Data r  From ODBC Connection”®

From Bloomberg...

Create PowerFoint Presentation. .. From FAME...
Frorm kIM...

Load Module...

Load Library. .

1 graphl.sgr
2 Myaraph.ssc
3 graph11.sgr
4 scatter.sgr

Exit Alt+F4

il

Impons ASCI, EXCEL LOTUS, dBASE and other file types into a data sheet IR
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Import Data Tl x

Data Specs l

Cptions ] Filter l

Laalk in:

|'a Spluscourse

7 &l ol [Em

#lage xs

2% Jauthors xls

Step 2a

File name: ||:ardata.xls Open

Files af type: |Micrusuﬁ Excel Files (*xI*) j Cancel
Imparnt Ta Help
Data Set: |car.5mal| j

Target Start Col: |1 j Eresview Onby: [ < current
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Import Data ?

Data Specs l Options Filter ]
Eilter Infortnation:

where Tyne = Small

File name: ||::ardata.xls Open
Files of tvpe: |Micrusuﬁ Excel Files (*x*) Ganeal

Impart To Help

Diata Set: ||:ar.5mall j

Target Start Col: |1 j Erewview Only: [ current

1<
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S-PLUS - [car.small] _ =] x|

@ File Edit “iew Insen Format Data Statistics Graph  Opgtions  Window Help ;@ﬁ
DEE & 8B v W DY E . klnear & BN B & W
== Sy E=2s | 4 EEB
1 7 3 4 : 6 7 ’i‘
Price Country Reliability Mileage Type YWaight Disp.
i B8895.001U5A 4 33.005mall 2560.00 Q7.00
2 7402.00U5A 2 33.005mall 2345.00 114.00
3 £319.00Korea 4 37.005mall 1845.00 81.00
4 6635.00Japan/USA 5 32.005mall 226000 91.00
ReSU |t 5 £599.00Japan 5 32.005mall 2440.00 113.00
& 8672.00Mexico 4 26.005mall 228500 97.00
7 7399.00Japan/UsA 5 33.005mall 227500 a7.00
5 7254.00Korea 1 28.005mall 235000 95.00
9 9599.00Japan 5 25.005mall 2295.00 109.00
10 5866.00Japan A 34.005mall 1900.00 73.00
i1 8748.00Japan/UsA S 29.005mall 2390.00 Q7.00
12 E4585.00Japan 5 35.005mall 2075.00 89.00
is Q995 ,005er mary 3 26.005mall 2330.00 109.00
14
15 =
[ | |
Reacdy I
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3. a.

S-PLUS - [gpa] _ =] x|

@Eile Edit Miew |nsert Format Data Statistics Graph Options  Window Help

== x|

Y O%W E .l & Linear - | &F ’1_1" B dm | K2

7

D H & o
EEE S p-wimE=>E |4 KEB
1 2 3 4 )

GPA HS H=5 H=E SEX
i 0.32 10.00 10.00 10.00Female
2 5.14 9.00 9.00 10.00Male
3 3.84 9.00 5.00 6.00Female
4 5.34 10.00 9.00 9.00Male
5 4.26 5.00 5.00 5.00Female
B 4.35 5.00 5.00 £.00Female
7 2.33 9.00 7.00 9.00Male
5 4.85 10.00 5.00 £.00Male
9 4.76 10.00 10.00 10.00Male
10 5.72 7.00 5.00 7 .00Female
11 4.08 9.00 10.00 7.00Female
12 5.38 5.00 9.00 £.00Female
15 2.40 5.00 5.00 7.00Female
14 5.50 5.00 7.00 £.00Female
15 0.69 10.00 10.00 8.00Male

[«] |
Reacdy
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3. a

Insert Columns o 5

Mame(s)

Eill Expression:

school Average

(HSM+HSS+HSE) /3|

Step 2 Start Column: (BEMND

Uata et

Ok,

5o

gpa

Canc:el| Apphy ‘

Caunt:

Column Type:

‘ current

1

double

=
Help
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3. a

S-PLUS - [gpa] - [=] x|

@ File Edit “iew Insen Format Data Statistics Graph Opgtions  Window Help ;@ﬁ
D & % Ll Y DhE E . Linear - | &F ’]_v‘ Ref  &m W2
EEE RS (M lii=E== 0 ELE
1 2 3 4 5 6 7 ﬂ
GRA H=M H=S H=E Sk School Average
il 0.32 10.00 10.00 10.00Female 10.0
2 5.14 9.00 9.00 10.00Male 9.33
3 3.84 9.00 5.00 6.00Female 7.00
4 5.34 10.00 9.00 9.00Male 9.33
o 4.26 5.00 5.00 5.00Female £.33
Resu | [0 6 4.35 8.00 6.00 8.00Female 7.33
7 2.33 9.00 7.00 9.00Male 5.33
B 4.85 10.00 5.00 £.00Male 5.67
9 4.76 10.00 10.00 10.00Male 10.00
10 5.72 7.00 5.00 7 .00Female 7.33
11 4.08 9.00 10.00 7.00Female 5.67
12 5.38 5.00 9.00 £.00Female 5.33
13 2.40 5.00 5.00 7.00Female £.33
14 5.50 5.00 7.00 £.00Female 767
15 0.69 10.00 10.00 8.00Male 9.33 il
[« | 2
Reacdy Modified MM
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3. b.

S-PLUS - [gpa] _ =] x|

@ File Edit “iew Insen Format Data Statistics Graph Opgtions  Window Help ;@ﬁ
DERE & B W DY E ¥ slnear & 1] B @ K
EEElwSpu-nE=E N KEEB
1 3 | 4 | 5 6 ]
GPA =l School Average [
1 5.32 1t 10.00
2 =. 14 9.33
3 354 7.00
4 SR Cc 9.33
5 4.26|- Insert Column... 5.33
Insert Row. .
? :gj- Change Data Twpe... ;gg
8 BEE {Poeenes. ., 8.67
g 4.76|- Set Right Margin 10.00
100 5.72|- Save Double Precision Column as default 733
11 4.0 8.67
12 e 500 9.00 8.00Female 8.33
13 s 6.00| 6.00 7.00Female 6.33
14 Y 500 7.00 8.00Female 7.67
15 5.6 10.00 8.00Male 9.33 41
KR &
kModified PLIkA
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3.b.

Double Precision Column [2] i X

Mame:
WWiddth:
Justification:

Description:

0],8

HighS.Math.Awg|

12

Right -

Format Tywpe:

Frecision:

Decimal

Zl

2

Cancel | Apply | | current

Help
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3.b.

S-PLUS - [gpa] _ =] x|

@ File Edit “iew Inset Format Data Statistics Graph  Opgtions  Window Help ;@ﬁ
NEE & $8B 0 o W DY E B lnear ~& @WN-] B & W
EEElwSpu-nE=E N KEEB
1 2 3 4 5 6 ﬂ
GRA HighS Math.Avg| HighS.Science Avg HighS English. Avg SEX School Average
1 5.32 10.00 10.00 10.00Female 10.00
o 5.14 2.00 2.00 10.00Male 9.33
3 3.84 9.00 £.00 6.00Female 7.00
4 5.34 10.00 2.00 2.00Male 9.33
5 4.26 £.00 8.00 5.00Female 6.3
Resu | t & 4.35 5.00 £.00 5.00Female 7.33
7 5.33 9.00 7.00 9.00Male 8.33
5 485 10.00 5.00 5.00Male 5.67
) 4.76 10.00 10.00 10.00Male 10.00
10 572 7.00 5.00 7.00Female 7.33
i 4.08 9.00 10.00 7.00Female B8.67
12 5.38 5.00 2.00 5.00Female 5.33
ke 2.40 £.00 £.00 7.00Female £.33
14 5.50 5.00 7.00 5.00Female 767
115 5.69 10.00 10.00 5.00Male 9.33 .
[ | i
Reacdy MM
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3.C.
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3.C.

Step2

Spht Data by Group i X

Data
Data Set:

Calumns to Split

splitting Yariable

Group Column:

pa

<ALL>

SEx

taximum Unique Mumeric Values:

Mumber of Bins for MumericValues:

10

b

QK Cancel ‘ Apnphy ‘

‘ cLrrent

Results

New Data Sets: (v Separate
(" List

Save |n:

Help |
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3. C.

S-PLUS - gpa_Male

Eile

O
i &

Edit

e

&

+.0
00

Insert  Format

H B 2

00 2]
+.0 I 0 ! Suck

aff Al

*

Diata  Statistics

L
KT

+m -y =

Graph Options

Window  Help

2 B O P

Result

1 T 3 4 5 6 7 ﬂ
GPA ighS Math. AvihS . Science. A0S English. A SEX chool . Averag
i 2 | 2.1 9,00 9,00 10.00Male 9,33
2 4 5.34 10.00 9,00 9.00Male 9,33
3 7 2.33 9,00 7.00 2.00Male 8.33
4 3] 4.85 10.00 .00 8.00Male 8.67
T = P~ py— Py - ﬁ
| =10] x|
1 > 3 4 5 6 . j
GPA ighS . Math. AviihS Science. AjhS English A SEx chool Averag
1 1 5.32 10,00 10,00 10.00Female 10,00
2 3 3.54 9,00 6,00 6.00Female 700
: S 4,26 &.00 8.00 5.00Female 6,33
4 5] 4,35 8.00 6,00 2.00Female /.33
& 10 5.7 700 8.00 7 00Female 7.33
Reacdy I
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S-PLUS - [gpa] - [=] x|

@Eile Edit Miew |nsert Format BBEES Statistics  Graph  Options  Window  Help i Eﬁ
Dl &S L Select Data.. 13 &l |Linear -| & 1+ B @ K2
=== B8 MLl Copy G E]
1 > howe » P . 5 i‘
: Transpose B .
GPA HighS Math Eahierie y HighS . English.Awvg SEX School Average
i 5.32 1 Remove C 10.00Female 10.00
2 5.14 Clear , 10.00Male 9,33
3 3.84 Restructure 3 B.00Female 7.00
4 5.34 1 il 9,00Male 9,33
5 4.26 Baie 5.00Female 6.3
5 4,35 Transform... 8.00Female 7.33
? 533 CI’EEltBQEltEgDI'iBS... 900Ma|e 833
Fandom MNumbers...
& 4.85 1 Distribution Functions... 8.00Male 8.67
9 4.76 1 _ 10.00Male 10.00
10 572 =elt 7 00Fermale 733
11 4.08 Merge. . a 7.00Female 867
12 5.38 Tahulate... 8.00Female 8.33
13 2.40 Expand Grid.. 7. 00Female 6.33
14 5.50 Random santple. 8.00Female 767
15 5.69 1] diengeltaTyps 8.00Male 9.33 .
K i
LR
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3.d.

swbset _________________________________ HEE

Data
Data Set:

Columns in Subset:

Step 2 Subset Expression

oubset Bows with:

Create Subset |

gpa -

LEANE =

)8 Cancel ‘ Apply |

GPA < mean(GFA)

Fesults

Fesult Type:

oanwe |n:

| | current

* [Data Set

" Add Column

low. gpa

Help |
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3.d.

Result

S-PLUS - [low.gpa] _ =] x|

@ File Edit iew Insen Format Data Statistics Graph  Opgtions  Window Help ;@ﬁ
D & % g’ Y O%W E .l & Linear - & | ’]_v‘ Ref  &m W2
EEE RS (e uiiE== 40 ELE
1 2 3 4 5 B e
GPA HighS Math.Avg  HighS. Science AvgHighS English. Avg SEX chool . Avera
1l 3 3.8 9.00 5.00 6.00Female 7.0
2 5 4.26 5.00 5.00 5.00Female 6.3
3 B 4.35 5.00 5.00 8.00Female 7.3
4 11 4.08 9.00 10.00 7 .00Female 5.6
5 15 2.40 5.00 5.00 7.00Female £.3
5} 18 3.80 7.00 7.00 7.00Male 7.0
oA 4.57 9.00 10.00 10.00Male 9.6
A 4.28 5.00 10.00 10.00Male 9.3
9 | 26 3.60 4.00 7.00 7.00Male 5.0
10| 238 4.00 3.00 7.00 6.00Female 5.3
11| 31 4.38 9.00 9.00 10.00Male 9.3
12| 32 4.58 10.00 10.00 9.00Male 9.6
et 2 4.4 7.00 7.00 6.00Female B.6
14 | 34 4.26 5.00 7.00 7 .00Female 6.3
e 4.03 5.00 7.00 9.00Female /34
[« | 2
Reacdy Modified I

328



S-PLUS - books
File Edit “iew

Insert  Format

Statistics  Graph  Options  Window  Help

Dl & v SelectData.. 3 1% B |Linear - | &F ’1_1" Bf G h?
=== @5 | " i~ Copy YR BB
3
ﬂ 'IM'rDa:zstg L L@ﬁ
1 Exchange v > 6 - i‘
Firstihame | Lastha Remove P me Home
1 Lorne reen  Clear * D00.00California
2z Loren Jaye Festructure » PO0.00Washington
3 Robin Green Fill D00, 00 Washington
4 F.obin Howe Recode.. 0.00Alberta
5 Billy Jaye Transfarm... b0, 00 Washington
<[ |

Create Categories... Jﬂ
3

Bandom Mumbers...

iii books Distribution Functions. .. !Em

1 Split.. 4 5 6 7 ﬂ
AuthorFirstiyame |Aut - Subset.
Bl ome G Mewe. ),
Tahulate...
2 Loren Jay Expand Grid...
3 Loren Jav  Random Sample..
o Loren Jay Change Data Twpe... x
| r
Modified I
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Merge Two Data Sets i x

Data Include Man-katched Fows in

Data Set 1: [books ~| ¥ DataSetl

Data Set 2: |authars ~| | I DataSetZ

Faw hatching aufti for Non-batching Comman Cals
tatch by " All Common Cols Data Set 1: |.1

Step 2 " Row Narnes Data Set 2: |.2

¢ Specified Cols Fesults

_ . Save |buu|-;5_4
Columns in Set1: |AuthDrF|r5tHame, j

Columps in Set & |Fir5tName,La5tN j

]8 Canu:el| Apply ‘ ‘ current Help
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S-PLUS - [books.4] _ =] x|

@ File Edit “iew Insen Format Data Statistics Graph Opgtions  Window Help ;@ﬁ
D & 4 B L WOy E . E.ﬁLinear - | & ’]_v‘ﬁf{ﬂﬁlk‘?
=== 83 ko= ==] 22 EEE
1 - 3 4 E 6 7 ﬂ
JtharFirsthlamathorlastisar - Book Age Income Home
1 '_OI'ED aye Michwifery 40,00 40000.00Washington
2 Loren Jaye Gardening 40,00 40000.00Washington
3 Loren Jaye Perernials 40,00 40000.00Washington
4 Lorne (Green Eonanza 82.00 1200000.00California
5 Rich Calaway =plus [ A MA
ReSUH: & Robin (Green Who_dur_it? 45.00  25000.00Washington
7
8
)
10
i
12
13
14
15 =
KN |
Reacdy I
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S-PLUS - books
File Edit “iew

Insert  Format

Statistics  Graph  Options  Window  Help

Dl & v SelectData.. 3 1% B |Linear - | &F ’1_1" Bf G h?
=== @5 | " i~ Copy YR BB
3
ﬂ 'IM'rDa:zstg L L@ﬁ
1 Exchange v > 6 - i‘
Firstihame | Lastha Remove P me Home
1 Lorne reen  Clear * D00.00California
2z Loren Jaye Festructure » PO0.00Washington
3 Robin Green Fill D00, 00 Washington
4 F.obin Howe Recode.. 0.00Alberta
5 Billy Jaye Transfarm... b0, 00 Washington
<[ |

Create Categories... Jﬂ
3

Bandom Mumbers...

iii books Distribution Functions. .. !Em

1 Split.. 4 5 6 7 ﬂ
AuthorFirstiyame |Aut - Subset.
Bl ome G Mewe. ),
Tahulate...
2 Loren Jay Expand Grid...
3 Loren Jav  Random Sample..
o Loren Jay Change Data Twpe... x
| r
Modified I
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Merge Two Data Sets o X

Data Include Mon-Matched Fows in
Diata Set 1: |Ic:u:u:|ks j [ Data 5etl
Data Set 2: |auth|:|r5 j v [ata Set s
Fow katching suffix for Mon-katching Common Cols
katch by = All Commaon Cols Data Set 1; |-1

¢ Row MNames Data Set 2 |.2

* Specified Cols DA

Sawve In: |b|:u:|k5.5|

Columns in Set 1: |Auth|:|rFirstName, j

Columns in Set 2 |Fir5tNamE,LastN j

Ok Cann::el| Apply | |<‘ current Help
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Result

S-PLUS - [books.5] _ =] x|

@ File Edit “iew Insen Format Data Statistics Graph Opgtions  Window Help ;@ﬁ
DERE & B W DY E . slnear <& )1 -] B @ W
==y - ESE |4 KER
1 " 3 4 E 6 7 ﬂ
JthorFirsthlamuthorlastiharm Book Age Income Home

1 Billv aye A 40,00 27500.00Washington

Z Loren Jaye Michwifery 40,00 40000.00Washington

3 Loren Jaye Gardening 40,00 40000.00Washington

4 Loren Jaye Perennials 40,00 40000.00Washington

5 Lormne (Green Bonanza 52,00 1200000.00California

& Robin (Green Who_dur_it? 45.00  25000.00Washington

7z Fobin Howe M 2.00 0.00Alberta

5

)

10

11

12

i

14

3= -
[« | |
Reacdy I



6. a.

S-PLUS - [Object Explorerl] _ [F] x|

% |==8 Edit “iew Insent Format Data Statistics Graph  Opgtions  Window Help &= Eﬁ
[ DMew. Gl s DY E 1% Linear - | & 1-| B @ K?
wE Epens Cirl+0
= Cloze

m Close All of: Data Page::l Wit
£ Save Cirl+5 | Fos | Data Class Dimensi... | el
| i e 5 data frame 111x4
l o 6 dataframe 111236

e 5 data frame RlxE
Warkspace y | B design axd
= 5 data frame 128x5
Impaort Data. » | B data.frame 111x11
St 1 Export Data m -
% To QDBC Connection... £ £
Create PowerPoint Presentation... 6 list b
5 data frame A3
Load Module... [ data.frame 443
Load Library 5 data frame Rx5
R B data.frarme Glx3
1 graphl.sgr 5 data frame 323x5
2 Mygraph.ssc B datq.frame 22xd
3 h11 B design 965
el ol E  design 36xd
4 scatter.sgr 5 data frame A1xd
3 B data.frame B3x3
Eat A 16 damframe 10003 e
=i - . aman A
Exports a data sheetto an ASCIl format file Modified I
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6. a.

T
Data Specs l Dptions l
Save in: |ESpIuscuurse j | EF| |
Fd Drug.sd?

| —dGpal.sd?
4 Gpadata.sd?
F=|Patient sd?
E=] Patients. sd?

File name: |gas.sd2|

Sane

oave as bpe: |SAS Files (*sd2)

j Cance|

Expart From
Data Set: | gas

Help

Column(s): |fé'~|—|— j Faow(s): |ALL
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6. a.

Result

4 SAS - [VIEWTABLE: TMP1.gas] _ =] x|
a File Edit Data Miew Customize Globals Options Sindow Help - | = ﬁ
] -] Dis|E| Sla| it a|o]x] 12)15] B=| GlE BE 2
ROWNAMES | NOX | E [«
1 1 4,818 083
2 2 2.849 1.045
3 3 3.275 1.021
4 4 4,691 0.97
5 a 4,265 0.825
6 & 6064 0.8,
7 7 2118 0.71
8 g 4,602 0.8m
9 9 2.286 1.074
10 10 0.97 1.148
11 11 3.965 1
12 12 6344 0928
13 13 3.834 0.767
14 14 1.99 07m
15 15 5199 0.807
16 16 5,283 0902
17 17 3752 0.997
18 18 0537 1.224
19 19 1.64 1.084
20 20 6055 0973 —
21 21 4,937 0.95 ;
3 a7 4 O [ g
| [
MNOTE: Takle has been opened with ROW level edit access. SICWWINDOW S system 32
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6. b.

S-PLUS - [Object Explorerl] _ [F] x|

% |==8 Edit “iew Insent Format Data Statistics Graph  Opgtions  Window Help &= Eﬁ
[ DMew. Gl s DY E 1% Linear - | & 1-| B @ K?
wE Epens Cirl+0
= Cloze

m Close All of: Data Page::l Wit
£ Save Cirl+5 | Fos | Data Class Dimensi... | el
| i e 5 data frame 111x4
l o 6 dataframe 111236

e 5 data frame RlxE
Warkspace y | B design axd
= 5 data frame 128x5
Impaort Data. » | B data.frame 111x11
St 1 Export Data m -
% To QDBC Connection... £ £
Create PowerPoint Presentation... 6 list b
5 data frame A3
Load Module... [ data.frame 443
Load Library 5 data frame Rx5
R B data.frarme Glx3
1 graphl.sgr 5 data frame 323x5
2 Mygraph.ssc B datq.frame 22xd
3 h11 B design 965
el ol E  design 36xd
4 scatter.sgr 5 data frame A1xd
3 B data.frame B3x3
Eat A 16 damframe 10003 e
=i - . aman A
Exports a data sheetto an ASCIl format file Modified I
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6. b.

T

Data Specs l Dptions l

Save in: |ESpIuscuurse j | I‘fi‘| |

air bt
authors txd
gpa.td

File name: "gun.b-ct Save
Sawve as type: |ASCII Text Files (*bd.*porm) j T
Expart From Help
Data Set; ||;|un j =

Columnis): |fé'~|—|— j Fow(s): |,&,|_|_
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6. b.

Eile Edit Search Help

Result

UL, TA Y, 20,
"2, M2, T, A,
"3", N, 2, T, 22,
4L UMY, 2, T, A,
"G, N, 3, T, 23,
"6", "M2",3,"T1", 14,
TN, T2, 26,
"g", "M2",1,"T2",18.
"gr, N, 2, T2, 22,

"1o", M2, 2, "T2", 14,
A, U, e, T2, 22,
"2v, 2,3, T2, 12,
130, UM, 1, TEY, 23,
"4r, U2, 1, T3, 12,
5T, N2, ' TEY, 22,
"{g", M2, 2, "T3", 13,

II-I?II!IIM-I II!B,IITBII!E-I

|"HDwNames ", "Method", "Physigue", "Team", "Rounds"

20
20
aa
10
10
10
20
aa
g0
aa
aa
20
ga
50
aa
7a
.80
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Histogram/Density [1] 1 X

Data to Plat ‘ Cptions l Histogram Bars l Density Line ]

Diata Colurmns Scale to

Data Set: |Gpadata j oA |1

®x Columns: |SATM j o Awis A |1

y Calimns | j Subset Fiows with: |SﬁTh-'1 > EEIEI|
z Columns: | j L

we Columns: | j ¥ Crop

Creertide Conditioning

Type: |Aut|:|

Ditawe in Panels: |AII

Ok Cancel‘ Apply ‘ ‘ current Help |

Ll Le) Le) Lo
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Result

S-PLUS - [GS1] _ =] x|

E File Edit “iew Insen Format Data Statistics Graph  Opgtions  Window Help - | = ﬁ
Dl & & v * YW DY E w1 b|Lnear |l m|1-| B @ h?
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